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RCA safeguards your reputation... 
with tubes of unequaled quality 


In RCA Tubes and Kinescopes a». , > 


the difference is top-quality control — re Tota Cham 


of RCA Picture Tubes 


the Torture Chamber 


RCA RADIO CORPORATION of AMERICA 


HARRISON. N.J4. 
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For faithful tone reproduction ... high fidelity 
at low volume level — use Centralab’s Compentrol 


PRICES 
YY, and 1 meg.— 
Plain Type $2 3 
Switch Type$3.00 


Switch type Compen 
trol shown above 


Plain type at right 


ntt; 


A Division of Globe-Union Inc 


Milwaukee 1, Wisconsin 


In Canada, 635 Queen Street East, Teorento, Ontarie 


trol necas Jj id- 
d t ; here is no insertion loss when 
vou 


SERS REREERRERERERRRE ee 
! i CENTRALAB, A Division of Globe-Union Inc. 
The Centralab Compentrol is furnished in /% or 1 m¢ EO S. Tete Ave., iiuautes 0, Wile 
| or switch types. Switch is SPST, and an insulat 
i furnished for a-c shielding. Most 
pe For 
< +} 


Or us ii 


Make your Centralab distributor 
headquarters for 
exact electronic replacements 
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Prepare Now. ..in spare time at Home... for a New, 
PROFITABLE iyrepesTiNe FUTURE 


im TELEVISION 


RADIG - ELECTRONICS 
RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D. T. I. 
Radio Chief—Jean Desmas Says: 
“DeForest's Training, Inc., of Chicago, 
is known not only throughout Europe, 
but also in many parts of the world as 


one of America's finest Television, 
Radio and Electronics training centers." 


Pi ~ teed ww i 
JACK DEMPSEY eee. 2 
Former World's Heavyweight Champion — 
TELLS WHY HE’S PROUD = : —_. 2 


TO BE ——— ——— —_— — 
D T i Prepare At Home Or In Our Chicago Laboratory 
WITH ® ® e See for yourself how readily you may prepare at home, or in our modern Chicage 
laboratories, for a better job or business of your own in one of America's fastest- 
@ | hove been greatly impressed with D.T.1.'s growing fields—TELEVISION-RADIO-ELECTRONICS. 
wonderful spirit of friendliness and sin- If you train at home you get (1) the use of c 16-mm. movie projector and 16 reels 
cere determination to help its students of animated movies to help you learn important points faster .. . easier, (2) mod- 
make good in Television-Radio-Electronics ern lessons and (3) sixteen shipments of electronic parts enabling you to get 
@ | admire its remarkable 20 yeor record of valuable practical experience from over 300 projects—inciuding building and 
helping men build brighter futures. keeping the electronic equipment shown below. And upon completing training, 
@ 1 also admire the business policy of its you have the optional privilege of building and keeping a big 17-INCH TY set at 
management ond the thoroughness of its moderate added cost. Get the full story. Mail coupon today! 
large faculty of instructors 
@ Never have | heord young men praise a . . i Th} 
school as enthusiastically os do the stu- . | m-., 
dents and graduvotes of D.T.1. They ore its 
best boosters. 
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home training bene- 
fit of visual training 


MOVIES hos been praised from the floor of 
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D. C. and recorded in The Congressional Record. Dept QN-1-3 
— het Att AA At _8t. ~ 
pe DE FOREST'S TRAINING, INC. 
if subject to military service, the infor- 


mation we have for you should prove ays he 2533 N. Ashland Ave., Chicage 14, Ill. 
very helpful. Mail coupon today. 
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Vee-D-X takes the lead in UHF 
antennas—just as it did in VHF. 
Whatever the area—single channel, 
multi-channel, combination UHF-VFH, 
primary or fringe—there’s a performance 
proven VEE-D-X antenna or combina- 
tion of antennas that will provide 
brilliant reception. All Vee-D-X antennas 
for UHF were developed and extensively 
field-tested with the experimental UHF 
transmitter (KC2XAK) located at 
Bridgeport, Connecticut (since 1949)— 
and only 60 miles from the Vee-D-X 
: developme nt laboratory. So, be safe— 
be sure with Vee-D-X performance = 
Nw 
} 


proven UHF antennas. 


\W = 


VEE-D-X ALL-CHANNEL UHF-VHF ANTENNAS 


THE 


YAGI 
THE VEE-D-x “’V’”’ 


— - All-channel primar 
UHF Yagis for primary area cease wow 
lent broad band char- 
acteristics. Supplied as 
a straight UHF anten- 

na or with Vee-D-X 

we —_ “i "B oy Mighty Match for use 

wy hict . ‘ in combination with a 

eed ’ . VHF antenna using a 

—_ LU $6.1 ; single transmission 

odel LI LU $7.6 “te line. The plain “V 
= ’ . lists $2.75 


and fringe areas in two 
all-aluminum 
and a 

rent with 


The Udha 2-Fee 
THE ULTRA Q-TEE and its new companion the ULTRA 


Q-TEE Suburban combine both UHF and VHF into a 


single antenna using a single transmission line. Both « 


‘ ADAPTING tain cight patented* printed circuit channel separator 
TUS UNF COLINEAR BRACKET The Ultra Q-Tee is designed for primary and 
A high gain all- receive all channels 2-83 VHF-UHF. Lists for 


channel! fringe area 


antenna. Here is the VEE-D-X 
mighty mite of all MIGHTY MATCH Lic. A.A. K. Pats. 2,422 : 282,292; 2,611,086 
channel UHF recep (Model MM-30) others pending. 


tion and considered 

by a TV ow nh peo = one — 5 O 7 
manufacturer as 1¢ ent method of combin r A Y 

finest UHF antenna Permits addition of UHF ing VHF-UHF anten F, @e Udbra Q See 
yet perfected. Rug antenna to existing VHF na systems with a @ 

ged four-bay con installation. Can be mount single transmission AY/ A ; vA 
struction of solid ed three different ways to line. Entirely auto- LA 2b e LEE 
aluminum elements mast or antenna boom matic in action. Em 

with fiberglass cross Fast, easy, inexpensive to ploys new printed cir- 

arms. List $11.10 install. Supplied plain (list cuit filters. List $4 00 

Also available in $1.50) or with Mighty 4. 

side-by-side stack, Match MM-30 list ($5.50) 


FREE ! 


UHF ANTENNA GUIDE 


THE ULTRA Q-TEE SUBURBAN is designed for all-channe! 
VHF and fringe area UHF. Lists for only $17.60 
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HIGH FIDELITY AM/FM TUNER AND AMPLIFIER 


~ Helps ou Cach in on the fastest Growing 
f° Marketin Home Music! 


NOW hallicrafters 


At last, high-fidelity units with a name your customers know and 


respect. Hallicrafters, world-recognized as the leader in precision 
radio equipment, now brings you high-fidelity equipment second 
to none —at realistic prices that are easy to sell—insure a fair profit. 

The high-fidelity market is a rapidly expanding market —for 
the last four years sales of high-fidelity equipment have more than 


doubled each year! 


Get your share of this high profit business with the equipment 


your customers know and respect —Hallicrafters ! 


HALLICRAFTERS AM/FM TUNER ST-83 HALLICRAFTERS AMPLIFIER A-84 


Completely encased for table use or custom installation. Guaranteed frequency range is 10 to 100,000 cycles per second 


Underwriters Laboratory approved. Input jacks for phono- at 10 watts. A completely new output transformer gives the 
graph, tape recorder, television, etc. This tuner enables the widest range ever produced 


Harmonic distortion is less than 
listener to hear every sound audible to the human ear—it 0.25% 


at 10 watts output. The amplifier, like the tuner, is 


has an accuracy of reproduction second to none. completely encased and has Underwriters’ Laboratory approval. 


Retails at $129.50 Retails at $99.50 


World's Leading 


= 
Manufacturer of Precision-Built 
Radio and Television 
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DYNAMIC 
MICROPHONE 


Gives you features 
similar to those 

in the famous 

£-V Slim Trim 

TV Mi« rophones 
That's why 1's 

so outstanding 

for Public Address, 
Recording and other 
general-purpose use. 


List Brice co cccse WO 


NSE 
SMOOTH RESPO! 
60-13,000 CPS 


HIGH OUTPUT 
OMNIDIRECTIONAL 


ACOUSTALLOY 
DIAPHRAGM 


BUILT-IN 
BLAST FILTER 


in be used 
the hand, 
0 Hand, 


rt verhead 


SEND FOR BULLETIN 
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THE MAGIC OF GERMANIUM AND PRINTED WIRES 


HE year 1953 will, without a doubt, 
bend in a new concept of electronic 
circuitry made possible by man’s abil- 
ity to utilize tiny specks of germanium 
crystal 
of the 


in recent 


Progress in the development 
has been remarkable 
The 


emerged from the laboratory 


transisto! 
months transistor has 
the 


within 


into 


realm of mass production——all 


the span of four short years 
No longer is it 


necessary to spe nda 


day’s salary or to stand in !ine to pur- 


chase one of these pea tronic 


wonde! Now available quantity 


are commercial-quality ransisto 
which are 


the 


capable of performing 

many ol 

tube 
Take, 


hearing 


functions of the vacuum 
the conventional 
three 


and it 


for example 
aid 


vacuum 


with its subminia- 


ture tubes other com 


ponents all housed in a case 


smaller than a pack of cigaret 
Now, thi 


using transistors and printed circuitry 


visualize same instrument 


in a case no larger than a cigar lighter 
the 


ultra-com- 


and one can readily appreciate 


tremendous possibilities for 
pact electronic devices 
It takes littl 


ualize a complete 


imagination to Vis- 


radio receiver con 


tained in a fountain pen 
audio amplifier built inside of a phono 
pickup “Dick 


wristwatch transceivet 


Case or an 


arm even Tracy's” 
looms as a 
practical 
the 


imagination 


commercial product rather 


than figment of a cartoonist’s 

In order to 
the transistor, 
the 
and applications of 
must 
and 


become familiar with 
only 
the 
device 
experiment the 
the transistor in 

This 
articles t the stag 


one must not read 
theory 
but he 
eircultry 


wol kable 


study 
the 
with 


literature and 


use 
equipment publication has, in 


past for a com- 


plete understanding « ie transistor 


its applications and_ limitations 


Logically, the next 
the 


experiments 


step is to show 


“how to use transistor in a se 


ries of home with 


struction details supplied for 


con- 
building 
several receivers 


amplifiers, 


transmitters, audio 


and television circuits. 


It is our hope to bring 
details 


electronic 


the 


first 


on the use of tr istors in 

equipment in 

practical articles scheduled to 

in the February issue of Rapio & TELE 

VISION NEWS, or as soon thereafter a 

possible Several 

now under test 
The 


increasing 


working units are 
in our lab 
1953 will fir 


acceptance 


yeal 


cuit techniques ; l app 
development of 
the ti 


drafting 


printe d 


like insistor from the 


nd has 


technique 


emers 
become 
Neve 


electroni« 


board stage 
an accepted circuit 
before in the ustory of 
have two developments (the transistor 
and printed circuits) been better suit 
ed for 

The experts are 
field of 


will probably 


a happy marriage 
now anticips ya 


tremendous applications that 


require an annual pro 


duction of transistors the billions 


Crystal diodes, too, are almost 


unlimited fields of 


conqut These 


germanium devices, now widely used 


in television circuitry, have done much 


to speed the development of mass pro 
duction techniques of the transistor 
Although these tiny gern 
the 


applications it 1s 


de- 


new 


inium 
door to many 

doubtful 
the 


know! 


vices do open 
electronic 
that 


vacuum tube entirely 


they will eventually replace 
Further 
characteristic 


the 
their 


edge and control of the 
essential before 
fully 
potential 


Students 


of transistors is 
engineer can appreciate 
future 


and technicians of today 


have a wonderful opportunity for ex- 


perimenting with transistors in many 
different 


perimenters 


types of devices These ex 


will discover new appli 


field 


audio, 


the transistor in the 
idio 


comn 


cations tor 
of medicine, 


industrial 


commercial 1 


devices, and unica- 


tions 


Today we stand at the threshold of a 


new era in electronics one made pos- 


sible by nan's discove id control of 


germanium crystals. The door is open 


to new and greate1 opportunities for 


and understand these 
O. R. 


those who know 


revolutionary techniques 


As we go to press, we have just witnessed a demonstration of tran- 
sistor techniques, sponsored by RCA. See page 122 for further details. 
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THE ONLY COMPLETE CATALOG FOR 
EVERYTHING IN TV, RADIO AND 
INDUSTRIAL ELECTRONICS 


ALLIED 


236-PAGE CATALOG 


it’s complete 
it’s value-packed 


THE WORLD’S LARGEST STOCKS 


TV and Radio Parts 


Here’s the one authoritative, complete 

Buying Guide to Everything in Electronics —packed 
with the world’s largest selections of quality 
equipment at lowest money-saving prices. See 
the latest in TV custom chassis, TV antennas 

and accessories; AM and FM tuners and radios; 
High-Fidelity Custom Sound components; latest 
P.A. Systems and accessories; recorders; 
Amateur receivers, transmitters and station gear; 
specialized industrial electronic equipment; test 
instruments; builders’ kits; huge listings of parts, 
tubes, tools. books 


Test Instruments 

Hi-Fi and P.A. Equipment 
Custom TV Chassis 

AM, FM Tuners & Radios 
Recorders and Supplies 
Amateur Station Gear 
Builders Supplies 


your choice of the world’s 
most complete stocks of quality equipment. 
Equipment for Industry ALLIED gives you every buying advantage; 
speedy delivery, expert personal help, lowest 
prices, liberal time payment terms, assured 
satisfaction. Get the latest 1953 ALLIED 
Catalog. Keep it handy —and save time and 
money. Send for your FREE copy today! 


} QUICK 
EXPERT 
SERVICE 

f 
EVERYTHING IN 
oO 0 ELECTRONICS 
, 


ALLIED RADIO 


World's Largest Electronic Supply House 


SEND TODAY FOR RADIO’S 
LEADING BUYING GUIDE 


EASY-PAY TERMS 


Take advantage of 
ALLIED’s liberal Easy 
Payment Plan— Radio’s 
best terms—only 10% 
down, 12 months to pay 
—no interest if you pay 
in 60 days. Available on 
Hi-Fi and P. A. units, 
recorders, TV chassis, 
test instruments, Ama- 
teur gear, etc. 
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TV & HI-Fi SPECIALISTS 


To keep up with devel- 
opments in TV and 
High-Fidelity, look to 
ALLIED! Count on us for 
all the latest releases and 
largest stocks of equip- 
ment in these important 
fields. If it’s anything 
in Television or High- 
Fidelity equipment —we 
have it in stock! 


ALLIED RADIO CORP., Dept. 1-A-3 
833 W. Jackson Bivd., Chicago 7, Illinois 


] Send FREE 236-Page 1953 ALLiep Catalog. 
Name 
Address 


City Zone State 
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When you dial a telephone number, high-speed switching mechan 
sclect your party and connect you. Through a new development of Bell 
‘Telephone Labo I similar mechanisms are doing the same } 

in private wire teletvpewriter systems which America’s great busine 

from the telephonc compan 


Company X, for example, operates an air transportation bi 
scores of offices all over the country. At one of these ofhces, a telet 
operator wishes to send a message, let us say, to Kansas City. Ahi 
message, sh« type the code letters “K¢ Ihe letters become elect 
which guide the message to its destination. 


SENDING 


Any or ; itions in a network, or any combination of statior 


selected Swit hing centcl mas handle 50 or more messages a mint 


some users send 30,000 messages a day. Delivery time is a few minutes 


b +o oo oe enn eee 


RECEIVING 


Defense manufacturers, automobile makers, airlines and many other Ameri- 


can businesses are benefiting by the speed and accuracy of the new equipment 


another example of how techniques developed by the Laboratories for 


telephone us¢ contribute to other Bell System services as well. 


() BELL TELEPHONE LABORATORIES 
at 


Improving telephone service for America provides 
| ; | 


careers for creative men in scientific and technical fields. 
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Booster performance depends 


on noise figure! 


| Gain alone is NOT enough! 


HANNEL MASTER 


a new kind of 


SINGLE CHANNEL 
TV BOOSTER 


with the 


Highest gain Lowest noise 
in booster history! 


@ GAIN: 12 Times (22 DB), low band; 
8.5 Times (18.6 DB), high band. 
@ NOISE: 4.5 DB, low bend; 6.5 DB, high bend. 
@ The only single channel booster with CASCODE-type CIRCUIT 
@ Uses famous, low-noise 6BQ7 tube. 
@ Double-tuned transformers for peaking both video and sound. 


@ Antenna by-pass switch. 


Gain : 
(high no. preferred 8.5Times 4.2 Times 


Noise 
(low no. preferred 6.5 14.3 9.1 
vVsweR 
{low ratio preferred 
Balance-to-Unbalance 
Ratio : A: 8B: 7.0: 
(highratiopreferred) fF => 

Typical Comparison on Channel 12 


3.8:1 


FREE: Educational new booklet 


The 4 Standards of Booster Performance 


Ask your Channel Master distribu 


TV “snow” is noise generated by 
the set and booster. The amount of noise 
present depends primarily upon the 


first tube in the receiving system 


This means that where a booster is 
used, the amount of “snow” in 
the picture depends almost entirely upon 
the performance of the booster 
and the tube(s) it uses. Most single channel 
boosters on the market today 
have poorer Noise Figures than 
modern TV front ends. Therefore, while 
these boosters may contribute gain 
they actually deteriorate picture 
quality by adding noise 


Katy-B is the first 
modern single channel booster 
It employs the famous, low-noise 6BQ7 
tube in a Cascode-type circuit 
which gives the lowest Noise Figure and 
highest gain ever obtained in 
a television booster 


ee CHANNEL MASTER CORP........... ies 


TV scope for professionals 


RCA WO-56A 


The 


DUAL CONTROLS FOR “COARSE” AND “FINE” ADJUSTMENTS 


vVGAIN Sweer -~ GAIN 


QQ 2 


\ coanse | 
VERWwER aouust rine VERNER 
Ne hunting or fumbling for controls when adjusting 
Vertical Amplifier Gain, Sweep Frequency, Sync In- 
jection, and Horizontal Amplifier Gain. 


FEATURING — 


Giant, 7-inch cathode-ray tube. 
Direct-coupled, 3-stage, push-pull, verti- 
cal and horizontal amplifiers 
Frequency-compensated and voltage cali- 
brated attenuators on both amplifiers 

A set of matched probes and cables. 
Panel-source of 3 volts peak-to-peak cali- 
brating voltage. 

Identical vertical and horizontal amplifiers 
with equal phase-shift characteristics 
Retractable light shield for convenience 
and visibility 

New green graph screen with finely ruled 
calibrations 

Magnetic metal shield enclosing CR whe 
to minimize hum-pickup from stray fields 


SPECIFICATIONS — 
Deflection Sensitivity: 10 rms millivolts 
per inch 
Frequency Response: Flat within -2 db 
from dc to $00 ke; within -6 db at 1 Mc 
useful response beyond 2 Mc. 
Input Resistance and Capacitance: 10 
megohms and 9.5 uuf with low-capacitance 
probe 
Square- Wave Response: Zero tilt and over 
shoot using dc input position. Less than 
2% tilt and overshoot using ac input 
position, 
Linear Sweep: 3 to 30,000 cps with fast 
retrace 
Trace Expansion: 3 times screen diameter 
in vertical and horizontal axis, with 3 
times centering control 
Size 13%" h, 9” w, 16%" d. Weight only 
41 pounds (approx.) 


ADVANCED SWEEP FACILITIES— 

Preset fixed sweep positions for vertical 
and horizontal television waveforms. 
Positive and negative syncing for easy 
lock-in of upright or inverted pulse 
wavetorms. 

60-cycle phase-controlled sweep and syn 
chronizing. 


917° 


Suggested 
User Price 


Complete with direct probe, |10-megohm lowe 


capacitance probe, and ground cable. 


Built for laboratory, factory, or shop use, the WO-56A combines the 
advantages of high-sensitivity and wide-frequency range in a very small 
instrument with a /arge cathode-ray tube. 


Designed with the user in mind, 
this new "scope can be depended upon 
to provide sharp, bright, large, and 
accurate pictures of minute voltage 
waveforms over the entrre useful sur- 
face of the CRT screen. 


The direct-coupled amplifiers are pro- 
vided with ac positions so that measure- 
ments can be made with or without the 
effects of any dc component. 


Square-wave reproduction is excellent, 
whether the application is low-frequency 


TV sweep-alignment or observation of 


high-frequency steep-fronted sync and 
deflection waveforms 


The excellent linearity and fast retrace 
of the sweep or time base are functions 
of the Potter-type oscillator and the un- 
distorted reproduction of the sawtooth 
by the wide-band horizontal amplifier. 
The preset fixed positions provide rapid 
switching between vertical and horizon- 
tal waveforms in TV circuits 


Truly, the WO-56A is a most useful 
and practical instrument for everyday 
work in the fields of television, radio, 
ultra-sonics, audio, and a wide array of 
industrial applications. 


For details, see your RCA Distributor, 
or write RCA, Commercial Engineering, 
Section 52AX, Harrison, N. J. 


RADIO CORPORATION of AMERICA 


TEST EQUIPMENT 


HARRISON. HN. J. 
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ase, RADIO 
TELEVISION 
ELECTRONICS 


One Master Course — One Low Tuition 
LEARN ALL PHASES — EARN WHILE YOU LEARN 


AS A NATIONAL SCHOOLS GRADUATE Woy can qualify FAST for these 


EXPANDING INDUSTRY...Never before big=pay jobs...plus many more 


such a demand for you! For never before = : 2 
such a growing industry as today’s Televi- Radio Station Technician - Your own Sales and Service Shop - District Service 


sion, Radio 4 Electronic fields. This 7. " 
Sree ee TODAY and it. Manager + Inspector Technician - Aircraft Radio Inspector - Special Govt. 


needs you as a trained man...the kind of Pgsitions - Service Specialist - Sound Truck Operator - and many others! 
man you will be as a National Schools 

graduate. So don’t wait. Start your Na- 

tional Schools training NOW...and enjoy ONLY NATIONAL SCHOOLS 

big money, job security, SUCCESS! GIVES YOU THIS PROFESSIONAL 

LEARN from EXPERTS! BE A SUCCESSFUL MULTI-TESTER 


MAN YOURSELF! You learn from men who Ready to use. a ' 

are themselves successful Radio, Televi- Easyto = FREE! 

sion and Electronics technicians. You learn _— ~~ eae 1. : 12 Radio-TV Book 

the practical way ...by doing... with equip- — & Sample Lesson 3 

ment we send you. And you advance quickly, carry on ' JUST MAIL 

step by step. Get ALL the facts from FREE service calls. say COUPON! 

book and sample lesson. Mail coupon be- DPRAFT AGE? National Schools ' 

low NOW. Absolutely no obligation. training helps you get into special 
service classifications—get higher 
grades, better pay! 


NATIONAL SCHOOLS GRADUATES IN 
BIG DEMAND. You'll find National 
Schools graduates in good jobs every- 
where. For these are the jobs National 
GET YOUR TRAINING FROM Schools trains you for. Such complete, 
shop-method home training can be your 
THE RADIO-TV CAPITAL OF ticket to success... your key to the job 
THE WORLD happiness you've always wanted. It's 

up to you. Mail coupon NOW! 
Let Na- TN A FRIENDLY GUIDANCE AS STUDENT AND 
tional TE emagttt Sen GRADUATE. Our special Welfare De- 
Sch ols ji Afri partment is constantly at your service. 
a Test- Helps you with your technical and per- 
dent technical trade school sonal problems. Gives you the benefit 
for nearly 50 years—train you of its wide industry contacts and expe- 
at home for today’s unlimited rience in helping you after graduation. 
opportunities in Radio-TV. Write National Schools, 4000 South 
Figueroa St., Los Angeles 37, California. 


NATIONAL SCHOOLS @ i reiivinc 
Los Angeles, Calif. - Est. 1905 - in Canada: 193 Hastings St., Vancouver, B.C. 
YOU GET ALL i 


pens tits NATIONAL SCHOOLS, Dept. RH-13 Mail in envelope 
TUBES for this 4000 South Figueroa Street pak poten 
superheter- Los Angeles 37, California ° 

odyne Send me FREE book “My Future in Radio-Television 
receiver... and Electronics.” Also a FREE sample lesson. I un- 
and lots of derstand no salesman will call on me and that there 
other equip- is no obligation. 


All yours at ment...to 
noextra cost! *eeP: 


NAME AGE 


ADDRESS 
Don’t put it off! Mail coupon NOW! Jaa a aslaedainlanmemeees 
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Be ready for UHF in any location with 
the first complete antenna line of its kind. Start 
today to build more profits and customer 
confidence with new JFD UHF antennas. 


Write for bulletins 172-6 for full details. 


JFD MFG. CO. 


BROOKLYN 4,N, Y. 
BENSONHURST 6-9200 


world's largest monufacturer of 
fv antennas and accessories 


“Hit of the New York Audio Fair” 
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“x YEARS OF ELECTRICAL 
“a PROGRESS 


LP POSITION. The LP (Long Playing) playback re- 
sponse is intended basically for use with Columbia 33% 
RPM recordings and modern Columbia 78 RPM shellac 
pressings. This position is used with any record having 
the LP recording characteristic. 


AES POSITION. The AES (Audio Engineering Society) 
playback response has been proposed as a compromise 
response for all modern recordings. It has somewhat 
greater bass (below 100 cps) and treble response than 
the LP curve, and may be used in preference to the LP 
when such increased response is desired. It may be used 
to advantage with RCA 33, 45, and 78 RPM recordings, 
and with many other recent recordings 


FLAT POSITION. The flat position has no roll-off or 
attenuation of response beyond 1000 cps, which results 
in maximum high frequency response. Records having 
low background noise and distortion may be repro- 
duced in this position with maximum brilliance. This 
position has no effect on the circuit, and the correspond- 
ing curve is therefore the response curve of the preampli 
fier and G.E. cartridge (with no cartridge loading re- 
sistor) based on constant stylus velocity 


GOOD (early 78). This position is intended for records 
having a noticeable amount of high frequency distortion 
or where the background noise is excessive and com- 
posed of frequencies higher than those recorded. It is 
particularly useful for 78 RPM shellac pressings that are 
in good condition. Brilliance is obtained through the 
useful portion of the response with sharp attenuation 
occurring at all frequencies beyond 7500 cps. 


POOR (early 78). This position is intended for early 
78 RPM shellac records having limited high frequency 
response and a high noise level. Moderately sharp 
attenuation occurs at all frequencies above 4000 cps. 
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SEND FOR THIS NEW FOLDER... 


General Electric Company, Section 913 
Electronics Park, Syracuse, N. Y 


Please send me a copy of your Record Compensator ERP-24 
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Also measures capacitance 


' 
eecetiie eee 


*% Large 9” Meter Scale = 
*% Zero-Center DC Scale 
% Polarity Reversing Switch 


Volts, AC-DC and mils DC: 0-1200 in 6 
ranges. 

Volts, AC, Peak-to-Peak: 0-300 in 5 
ranges. 

Resistance: 0.1 ohm to 10,000 meg. in 
8 ranges. 

Capacity: 1 mmf to 1000 mf in 7 ranges. 

Current, DC: 5 microamps to 1200 milli- 
amps. 

Input Impedance: AC, 3 meg. on 1200 
VAC scale. 1200 meg. (shunted by 
6 mmf). DC, 12 megohms. 

Inductance: 50 mh to 100 he >»ries. 
Frequency: 30 cps to 300 megacycies. 
Decibels: — 20 to 
For unexcelled accuracy and depend- 
ability, the Model 209A is one of the 
finest instruments ever built. In addition 
to being the most reliable VTVM avail 
able, complete HICKOK design has in- 
cluded additional features to make the 
209A the only true VTVM in its price 
range. 


+25, in 3 ranges. 


Extra features include: 
® Frequency characteristic to 300 
megacycles 
*® Very accurate capacitance scale 
® Perfectly matched high fre- 
quency probe 
This fine instrument provides the sensitiv- 
ity range and completeness of test nec- 
essary for today's fast and profitable 
radio-TV service. Also, meets the high 
requirements of the electronic or indus- 
trial laboratory engineer. 
Write today for complete information or 
see your nearest HICKOK jobber. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 
10524 Dupont Ave. + Cleveland 8, Ohio 
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* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


THE POUNDING BATTLE FOR TV 
frequencies, delayed for over four years 
by the cease-allocation order of Sep- 
tember ‘48, erupted with a fury dur- 
ing the late Fall months, as applicants 
buried the with 
demands to be heard on the channels 
they earnestly thought they should be 
awarded. And as this column was be- 
ing prepared, the arguments were still 
loud and furious, and will 
grow in vigor and number during ‘53 

Competition for very-high bands in 
the far west set the stage as the hear- 
began, with four applicants ask- 
for a pair of v.h.f 
Denver, and a dozen serving notice 
that they wanted three high 
rights plus the authority to operate a 
u.h.f. station 

Channel 7 was the tug-of-war victim 
during the initial sessions, Alad- 
din Radio and operators of 
KLZ and and Denver 
Television owns a chain of 
asking for the choice spot 
The popular channel 4 was also in the 
ring, with KMYR 
ing and Bob Hope's associates seeking 
the rights; 
became 


Commission's offices 


probably 


Ines 


ing channels in 


very 
too 


with 
Television 
some theaters, 
who also 
theaters 
contest Broadcast- 
and his colleagues 
KOA in the late 
$2,500,000 for 


I lope 
of 


ove! 


owners 
summer, paying 
the Denver property 

An of 
ments as 


assortment 
appeared 


legal entangie- 
the contestants 
pleaded their case Anti-trust suits, 
entered earlier, against and by the 
theater interests involving substantial 
damage claims, were hotly debated as 
which must be considered be- 
fore channels are approved. While, it 
was noted, the individual suits can- 
not be afforded a trial during the hear- 
ings, it was said to be to 
evaluate the factors involved and _ bal- 
ance them against an ultimate deci- 
sion. Supporting the interests of Den- 
ver TV was none other than the 
former assistant general counsel in 
charge of the broadcast division of the 
Law Department, Harry M. Plotkin, 
this time serving as a member of the 
law firm of Arnold, Fortas and Porter. 

A revealing study of station 
emerged as the contestants were ex- 
amined. In an exhibit, submitted by 
KLZ-TV, it was disclosed that the 
total cost for facilities alone would 
be close to $600,000, and over $600,000 
would be spent for operation. Over 
a quarter of a million dollars will be 
used to meet the annual payroll for 


issues 


necessary 


costs 


around 60 persons. During the first 
year, it was admitted that a loss would 
be suffered, but the second year should 
provide a 
mony also disclosed that 
portion of the money 
supplied bank 
from stockholders 

The south and 
broiled in another of hearings; 
Tampa and St. Petersburg, Florida, 
contestants seeking channels 8 and / 
and Wichita, Kansas, applicants ask- 
ing for channels 10 and 1/6. Two news- 
papers and some ad men served notice 
that they would like to have the chan- 
nel 8 TV spot, while a newspaper, de- 
partment store operator, and a group 
of business men sought channel 7/3. In 
support of its claim to channel 8 
WFELA, owned by the Tampa T) 
indicaged that nearly a million dollars 
would be spent to build a 
they received the green light 
of 72 would be employed 
were estimated as over a half-million 
dollars for the first year. The Peters- 
burg Times, operators of WTSP, also 
asking for channel 8, declared that 
they would spend over a million dol- 
lars for construction of a new TV 
station, and over six hundred thousand 
dollars for staff of 
55 

Not only were law and finance head- 
lined at the sessions, also covered were 
the technical qualities of personnel at 
the engineering helm, 
and their relation to 
possible interference, and program 
preparation. It certainly appears as 
if an extremely sincere effort is being 
made to investigate every facet of 
potential management control and 
technical facilities before the rich 
channel awards are made, a task that 
will truly demand shrewd decisions 


satisfactory profit Testi- 
a substantial 
required will be 
by a loan 


plus loans 


midwest were em- 


brace 


bune, 


Station if 
A staff 
ind expenses 


operations, with a 


antenna sites 


coverage and 


AS THE FIGHT FOR CHANNELS 
roared on, the Commission continued 
to grant approvals for ultra-high and 
very-high frequencies. At this writ- 
ing, the south and west were still hold- 
ing on to their leadership in the race 
for initial awards. Texas was again 
particularly prominent on the grant 
calendar: KEPO in El Paso received 
channel 13 and will operate with an 
erp of 120 kilowatts; KGNC, Amarillo, 
won channel 4, and will 100-kilo- 
watts KFDA, in Amarillo 
received approval for channel 10, and 
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use 


erp; also 


wf 


Ne 


UCNTNM 4 


FREQUENCY TO 300 
MEGACYCLES 


ACCURATELY MEASURES 
CAPACITANCE 
Immf to 1000 mf 


High frequency vacuum tube 


probe included 
Model 209A 


Large 9 meter with zero 
center scale 


RMS or Peak-to-Peak volt- 


age measurements 


THE HICKOK ELECTRICAL INSTRUMENT CO. Resistance measurements 


as low as 1/10 ohm 
10514 Dupont Avenue ° Cleveland 8, Ohio 
Laboratory accuracy 


Unexcelled dependability 
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GUARANTEED 


antenna to be everywhere 
tested and PROVEN anywhere 
accepted in America’s Finest for one 


Portland all-channel full year 
UHF 


antenna 


Gain in db.* 


Mod. Mod. Mod. 
4400 4402 4450 
500 } 8.4 7.8 
600 7 10.6 8.9 
700 11.9 
800 7“§ 11.3 


900 7 9.0 


Corner Reflector Model 4450 


*Measured gain over tuned folded dipole 
List Price 


Model 4400 (Single Bay). 
Model 4402 (Dual Stack) 
Model 4450 (Single Bay) 


WALSCO 


Walter L. Schott Company 

3225 Exposition Place 

Los Angeles 18, California 

Overseas Representative: Ad Auriema. Inc, 89 Broad St.. New York 4, N. Y. 


Reflecto-Fan Model 4400 


will have a 56-kilowatt output; KCBD, 
Lubbock, will be allowed to use chan- 
nel 11 with a power of 92 kilowatts 
while the Texas Telecasting Company 
also located in this city, will use chan- 
nel 13 with an erp of 31 kilowatts. Out 
in Sioux City, Iowa, the Great Plains 
Television Properties, received char 

nel 36 and permission to operate wit 

a 18.5-kilowatt output In Puebk 
Colorado, KCSJ received channel 

and authority to use a 12-kilowatt ou 
put KFOR, Lincoln, Nebraska, r« 
ceived approval for channel 10, and 
will have an output of 56 kilowatts 
WLBC, Muncie, Indiana, received au 
thorization for channel 46 and a 16 
kilowatt output In Asheville, N. C 
WISE will go on the air on channel 
62 with an output of 23 kilowatts. St 
Petersburg, Florida’s WSUN, was told 
they would be able to use channel 38 
with a power output of 83 kilowatts 
KTTS, Springfield, Missouri, received 
a channel-10 award and will operate 
on 12.5 kilowatts. The eastern sector 
also appeared on the award schedule 
with several interesting grants 

WFPG, Atlantic City, received an okay 
for channel 46 and an erp of 18 kilo 
watts; WATR, Waterbury received 
channel 55 and approval for an output 
of 245 kilowatts: and WEST, Easto: 
Pennsylvania, won channel 5/1 and 

power of 2.25 kilowatts The latte 

approval was won only after a bitte 

contest, which resulted in dissent 
from three Commissioners; Headma 

Paul Walker, Eugene H. Merrill, and 
Frieda Hennock. WKNB, New Brit 
ain, Connecticut, who had received ons 


+ 


of the earliest approvals for channel 
0, and then was told it could not 
proceed with construction until chan- 
ne} reallocations in six cities had been 
correct for table deficien 

y received the go-ahead and 

is expected to proceed with construc 


tion immediately 


DOZENS OF CHANNEL WINNERS 
waxed quite optimistic on startin 
dates in their target schedules sub 
mitted to the Commission Many as 
sured Washington that they would be 
on the air before the year is out 
Among those who were certain that 
they would begin telecasting soo: 
were: WBRE-TV, Wilkes-Barr« 
Penna (channel 8); WHUM-TV 
Reading, Penna. (channel 6/7); KTBC 
TV, Austin, Tex. (channel 7); WROV- 
TV, Roanoke, Va. (channel 27); KDEN 
(TV), Denver (channel 20); WKAB 
TV, Mobile, Ala. (channel 48); WJTV 
Jackson, Miss. (channel 25); WSBT 
TV, South Bend, Ind. (channel ,) 
WHYN-TV, Holyoke, Mass. (channe! 
55); WAKR-TV, Akron, Ohio. (chan 
nel 49); WKST-TV, New Castle 
Penna. (channel 45); WILK-TV 
Wilkes-Barre, Penna. (channel 34) 
WNOK-TYV, Columbia, S. C. (chann: 
67); and WEEK-TYV, Peoria, Ill. (chan 
nel 43). 


THE ELECTION OF GENERAL EISEN- 
HOWER to the Presidency has 


(Continued on page 133) 
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CUT MANUFACTURING COSTS 


With high quality Sylvania 
Tungsten and Chemical Products 


_— . ‘ ~ —_— - 
" = ~~ 


Section of the metallurgical laboratory of 
our engineering department. 


i _ 
h 
General view of Sylvania tungsten wire drawing department at our Towanda, Pa. plant. Tungsten 


Radio Heater and Grid Wire 


You take no chances—save time and money—when you use Sylvania tung: Support Wire and Rod 
sten and chemical products. Sylvania tungsten is quality controlled from ore Gold Plated Wire 

to finished product, tested in the laboratory, in the field. Suppliers to all Ground Seal Rod 
leading manufacturers in the radio and television industry, Sylvania offers 
you tungsten and chemical products that meet the highest standards of 
purity, precision, and uniformity 


Formed or Ground Parts 
Cut and Bevelled Pieces 


To help you work out any special high quality product or solve your Hand Wound Coils 
toughest manufacturing problems, Sylvania maintains large metallurgical Special High Purity 
and chemical laboratories. If it’s a question of anything from a precision, Chemicals and Compounds 
custom-made tungsten component, a special high-purity phosphor, chemical : oe ; 
or compound, to silicon or germanium for crystals, put it up to Sylvania. A Potassium Silicate * Etching Inks 
note on your letterhead brings you full particulars. Address: Sy!vania Electric Carbonate Emission Coatings 
Products Inc., Dept 3T-3501, 1740 Broadway, New York 19, N. Y Mica Spray Coatings 


Basing Cements 


Meta! Powders 
yy yy Silicon * Germanium 
Phosphors 
Cathode Ray Tube Phosphors 


TUNGSTEN & CHEMICAL PRODUCTS; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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RADIO 


TELEMETERING 


SYSTEMS 


By DAVID FIDELMAN 


ODERN industrial and engineering 
Mi techniques often require transmis- 

sion of measurement data to some 
remote point at which central control 
and functions must be per- 
formed. Telemetering of data from re- 
mote often important in 
applications where large distances are 
involved, as in the transmission of 
power, in railroading, and in aircraft 
and guided missile research. Some ap 
plications 


analysis 


points is 


require the transmission of 
a relatively small amount of informa 
tion over wires which are already in 
existence, and present no really serious 
problems. However, a great many im- 
portant applications require the trans 
mission of a large amount of data over 
radio links, necessitating very efficient 
use of the radio-frequency band. Such 
applications are encountered in much 
of the present aircraft and guided mis 
sile research program, in meteorological 
and ] 


wherever else it is 
impossible or 


exploration, 
impractical to connect 
wires for transmission of data. 

The electronic installations that per 
this function use 


equipment of considerable complexity, 


form telemetering 


and must be compact, rugged and re 
liable, since in most cases weight and 
factors, often 
the data can be obtained only once. A 
different methods 
to obtain the data at the 


it to the central re 


size are important and 


number of can be 
used remote 
point, to transmit 
ceiving station, and to analyze and 
record it for control and further analy- 
The specific setup 


and operation of the telemeteriny sys- 


later time 


SIS alt a 
tem upon the re- 
quirements of the individual appiica- 
Factors that important in 
determining the characteristics of the 
the type of data which is 
to be transmitted; the rate at which the 
measured quantities vary in time; the 
required noise level and accuracy of 
measurement and transmission of the 
measurement data; and the number of 
variables which are to be transmitted. 


depend primarily 


tion. 


are 


system are 
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(SUBCARRIER) 
iNOUCTANCE 
OSCILLATOR 


(SUBCARRIER 
VOL TAGE -CONTR LED 
OSCILLATOR 


Guided missile FM-FM telemetering assembly which includes 
a voltage-controlled subcarrier oscillator, a number of variable- 


inductance oscillctors, 


a commutator 


switch (for further 


multiplexing on any one subcarrier), and the FM transmitter. 


Equipment and techniques used in telemetering data 


over long distances, as in guided missile research. 


Because of the wide variety of prob 
lems that require the telemetering of 
number of different 
have been developed to meet the need 
of the applications. 
ample, some applications call for the 


data, a system 


various For ex 
transmission of data at extremely hig! 
speed with very good high-frequency 
might tran 

mitting the result of a single measure 


response, others require 


ment for a long period of time with 
moderate frequency response, while a 
great many applications demand the 
of several different set 
of data simultaneously to maintain the 
exact time relationship between them 
The design of the different telemetering 
systems will, of course, be quite differ 
ent, depending upon the type of data 
for which they are to be Thi 
article will illustrate some of the design 
principles of radio 
tems by describing the essential ele 
ments of systems for the transmission 
of a number of simultaneous sets of 
data on a single radio channel. The 
transmission of single-channel informa 
tion also has many important applica 
tions, but since the multichannel sys- 
tems may have all the features of 
single-channel systems and be at the 
same time much more versatile and 
genera! in their application, the multi- 
channel systems will be emphasized. 
Any radio telemetering system con 


transmission 


used. 


telemetering sys 


tains the basic component units shown 
block diagram of Fig. 3. It 
essentially of a number of 
transducers for converting each of the 
metered quantities into electrical sig- 


in the 


consists 


nals, a device for combining the several 
electrical signals into a single compos- 
ite signal, transmitter 
modulated in some 
this composite signal. The 
ignal from the transmitter is picked 
up by the 


and a radio 


whnose carrier is 


manner by 


the central re- 
ceiving station and demodulated to give 
the original composite signal. This com- 
posite signal is then separated into 
the individual signals which, after be- 
ing detected, indicator to 
record the values of the metered quan- 


receiver at 


operate an 


tities by means of a recorder. 

The data are generally measured by 
ome form of electromechanical trans 
which changes mechanical and 
certain electrical quantities into corres 
ponding electrical currents or voltages 
Some of the basic physical parameters 


ducer 


which may be measured are: 
Displacement or 
Velocity 
Acceleration 


position 


Temperature 
Pressure 

Flow 

Force 

Weight 

Light or emissivity 
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The development of several different 
flexible trans- 
ducers for measuring these quantities 
and converting them into corresponding 
electrical signals simplifies the design 
and setup of the complete system, and 
makes it possible to engineer telemeter- 
ing systems on a unitized basis using 
standard units instead of having to 
a completely new 
each different application 


types of compact and 


design system for 

Transducers may, in general, be de- 
signed so that the value of the meas- 
ured quantity can be represented as a 
current, or as a 
variation in the value of a reactance. 
The specific type of transducer to be 
used in any specific application depends 
primarily upon the manner in which 


value of voltage or 


Fig. 1. Typical pulse trains showing 


c g for different types 


of time-division multiplex systems. 


SYNC PULSES 


--- 
(A) PULSE AMPLITUDE MODULATION 


SYNC PULSES is 


bet) thet ostet 5 ohetg—of 
(8) PULSE TIME MODULATION 


SYNC PULSES 


birt tale fe 


(C) PULSE WIDTH MODULATION 
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A 7-track portable data recorder. 


the various signals are combined, and 
upon the type of modulation which is 
used in the transmitter. When 
the type of modulation and the circuit 
operation require a voltage or current 
to be proportional to the magnitude of 
the measured quantity, thermocouples, 
variable resistance elements, and vari- 
ous forms of electromechanical servos 
are useful types of transducers. When 
frequency-modulated subcarrier sys- 
tems are used, variable-reactance types 
of transducers are most convenient be- 
cause they can directly modulate the 
frequency of an oscillator. 

There are a number of possible meth 
ods for transmitting several simultane- 
ous measurement channels on the same 
carrier. These methods may be divided 
into two general classifications: 

1. Time-division methods, in which the 
various signals are transmitted on a 
single carrier by sampling the vari- 

signals in using a 

sampling or switching device 


to be 


ous succession, 


Frequency-division methods, in 
which the various signals are trans- 
mitted on a single carrier by modu- 
lation of a number of different sub 
carriers in a multiplex system 

Each of these methods may be employed 

in a number of different ways, depend- 

ing largely upon the requirements of 
the specific applications and the man- 
ner in which the original data are de 
and effort 
have gone into developing and perfect- 


rived. Considerable work 
ing systems of telemetering by each 
of these methods. 

The specific types of time-division 
and frequency-division radio transmis- 
sion systems may best be classified ac- 
cording to the method of modulation 
that is used: 

Time-Division Systems 
PAM-AM amplitude 


pulse modula- 


ENGINEERING 


tion on an amplitude-modulated car- 

rier 
PAM-FM—pulse amplitude modulation 

on a frequency-modulated carrier 
PW M-FM—pulse width modulation on 

a frequency-modulated carrier 
PPM-AM—pulse position modulation 

on an amplitude-modulated carrier 
PCM-AM—pulse code modulation on an 

amplitude modulated carrier 
Frequency-Division Systems 
AM-AM—amplitude-modulated subcar- 
rier on an amplitude-modulated car- 
rier 
FM-AM—frequency-modulated subcar- 
rier on an amplitude-modulated car- 
rier 
AM-FM—amplitude-modulated subcar- 
rier on a frequency-modulated carrier 
F M-F M—frequency-modulated 
rier on a frequency-modulated carrier 
Although other variations and combi- 
nations are possible, these methods rep- 
resent the majority of those in general 
use at the present time. 

Since the method of modulation and 
the transmission system determine 
the signal-to-noise ratio, the maximum 
range obtainable with a fixed amount of 
power, and the amount of information 
that can be transmitted in a given 
amount of time, certain of the modula- 
tion methods give better results than 
others. In general, PAM-FM, PWM- 
FM and PPM-AM are the best time 
division methods, while FM-FM is the 
most widely used 


subcar 


frequency-division 
system. 

In the basic time-division method of 
transmitting information, signals in the 
channels are sampled in se 
quence by means of some sampling or 
switching device. This may be done by 
either a mechanical or an 
switch. The signal to be recorded will, 
therefore, consist of a series of pulses, 
each of which magni 
tude of a single channel! at that partic 


various 


electronic 


represents the 


ular instant of time. 

When 
used for the transmission of informa 
tion, the various inputs as shown in the 
block diagram of Fig. 
the inputs of a commutator sampling 
device. This commutator may be either 
a mechanical or an electronic channel 
switch. The output signal from the 
commutator consists of a series of 
pulses of one of the types shown in 
Fig. 1. 


systems, the various pulses have essen 


time-division telemetering is 


3 are applied to 


In pulse amplitude modulation 
tially constant width and position but 
vary in amplitude; in pulse time modu 
lation systems, all the pulses have con- 
stant amplitude 
chronizing or 

their relative time position varies; in 
pulse width 
amplitude and relative time position of 
the pulses remain constant with the 
pulse duration varying. Pulse code mod- 


(except for the 
pulse), but 


syn 
reference 


modulation systems, the 
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ulation is essentially a specialized form 
of pulse amplitude modulation (or of 
any of the other systems) in which the 
data signal is converted into a sequen- 
tial pulses 
binary code. 


group of representing a 


The resulting series of pulses from 
the output of the commutator is a sin- 
gle-channel signal which modulates the 
r.f. carrier and is transmitted on a sin- 
When 
the signal is received and demodulated, 


gle radio channel to the receiver. 


it consists of the same series of pulses as 


shown in Fig. 1. This series of pulses 
must then be separated into the correct 
channels. The decommutator 
this function is usually an 
switching circuit which can 
be properly 


for per- 
forming 

electronic 
synchronized, 
would 


Since a me- 


switch have too much 
inertia for 
After the 
lated, the contain is 
in the form of pulses as shown Fig 
5. These integrated in 


order to 


chanical 
correct synchronization. 


pulses have been demodu 


information they 


must be 
deliver the 
again as a 


pulses 
original signal 
waveform. By 
theorem, if the time in- 
pulses is 7, then the 
highest frequency on which can 
be reproduced is 1/2T cycles per 
(although a higher 
is, of 


continuous 
the sampling 
terval between 
second 
number of samples 
preferable for high ac- 
This 


requirements of the 


course, 


curacy systems). limitation de- 


termines the com- 
mutator switching system and of the 
transmission system. 

Mechanical 


cially available which are capable of as 


switches are commer- 


many as 60 contacts at rates up to 


60 rps—i.e., 3600 contacts per second 


and experimental switches have been 
able to sample as many as 12,000 con 
Thus, 


second with each alternate 


tacts per second. assuming 2600 
contacts per 
contact left blank to give break-before 


make isolation between adjacent chan- 


nels, and connecting the contacts in 


groups to give maximum frequency re 
each channel, a ten-channel 
then be 
1/180-second per channel while a five 
channel system would be sampled every 
This 


response up to 90 


sponse in 


system would sampled every 


1/360-second per channel would 
permit a frequency 
eps for the ten-channel system and up 
to 180 eps for 
When the 
falls 


such 


the five-channel system 


required frequency range 


within the limits obtainable with 
switches, it is often simplest and 
mechanical com- 
these 


quite 


most convenient to use 


mutation inasmuch as switches 


are compact, reliable versatile 
because of the 


tions 


many wiring combina 


possible, and result in simpler cir- 
cuits than electronic switching methods. 
A photograph of a standard commercial 
sampling switch designed to sample 60 
contacts at rates up to 60 rps 
in Fig. 2. 

When better high frequency response 


is shown 
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ystems where this 
switching is not 


is required, and for 
type of applicable, 
must be 


commutator 


electronic switching systems 


used. Practical electronic 
circuits have been developed which can 
with 6400 


per second in each 


provide 16 data channels 
information samples 
channel. In electronic commutators for 
pulse amplitude modulation, the input 
voltage is applied to the grid of an am 
plifier tube which is gated to conduct 
at the proper time by means of a proper 
synchronizing pulse generator. 
width and pulse time modulation sys 
tems, the input voltage signal controls 
the time of firing of a multivibrator, a 


thyratron, or of 


In pulse 


some similar circuit 
whose timing can be made to depend 
upon input voltage. 

The frequency-division system makes 
use of a number of subcarrier oscilla 
tors of different frequencies which are 
modulated by the signals to be trans 


mitted, and the modulated subcarriers 


are then combined into one composite 
transmitted on a 
single carrier. Modulation may be ei 
ther AM or FM, depending upon the 
requirements of the system. 

The basic 
quency-division multiplex system is 
Fig. 4. Each of the 
input signals is applied to the modula 
tion input 
cillator. 
the subcarriers is to be 


signal which can be 


block diagram for a fre 


shown in various 
terminal of a subcarrier os 
When amplitude modulation of 
used, the meas 


ured signal should produce a propor 


tional voltage which can be amplified, 
and then 
modulate the 


used to ampli 
If fre 


subcarrier 


if necessary, 
tude 
quency 


oscillator 
modulation of the 
the output of the 


transducer 


is used, measuring 


may be a variable voltage 
which can be connected to control the 
frequency of a multivibrator, or a 


variable-reactance transducer may be 
used as one element in a tuned circuit 
to control the 
The 


are then combined in a mixing circuit 


frequency of a tuned 


oscillator. medulated subcarriers 


which may, in the simplest case, consist 
of a number of resi 
nected to add the 
gether and give proper isolation be 


the different channels 


tors properly con 


various signals to 


tween 


Fig. 2. The ASCOP Mode! 1-30-30S 
multichannel mechanical commutator. 


hoice of the type of modulation and 
the design of the transmitter must 
between the 
frequency re 
and the 
plexity, size and weight of the equip 
ment involved. The methods of modula 
generally which 
highest accuracy and lowest noise level 
As mentioned before, the PAM-FM, 
PWM-FM and PPM-AM are the best 
time-division methods, while the FM 
FM is the most widely used frequency 


represent a compromise 


required accuracy and 


sponse of transmission, com- 


tion are those give 


division system. Superiority of on 


system over another is shown by the 


analyses of communication 
into 


theoretical 
consideration the 
transmitter power, 
and 


theory, taking 


factors of range, 


signal-to-noise ratio, interchanne! 
cross-modulation. 
whether it is 


division or the 


The multiplexed signal, 
ba sed 


frequency-division method, 


upon the time 
is then used 
to amplitude-modulate or 
modulate the 


transmission 


frequency 
carrier according to the 


system which is being 


used. Nominal output power of the 
transmit 
from 0.5 to 4.5 


amplifiers 


basic airborne telemetering 


ters generally ranges 
with 
from 15 to 50 watts may be used with 
the transmitters where and 
and where 
the transmission range is long enough 


watts. Power outputs 
space 


weight requirements permit, 


to justify the increased size and weight. 
It has been found that a 3-watt trans- 
will generally give a _ reliable 


of from 60 to 120 miles under 


mitter 


range 


Fig. 3. Block diagram of the basic telemetering system. 
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This Fairchild magnetic tape data re- 
cording system may be used to record 
telemetered data of various kinds. 


line-of-sight conditions if a receiving 
antenna of reasonable gain is used at 
the receiving station. 

Antennas used in airborne telemeter 
ing systems represent a problem. The 
ideal transmitting antenna should have 
a spherical radiation pattern such that 
a uniform signal will be radiated re- 
gardless of the altitude of the trans- 
mitter, and at the same time it should 
not change the external surfaces of any 
aircraft on which it may be mounted. 
tadiation is often obtained by actually 
exciting the aircraft itself so that it 


acts as the radiator, by shunt exciting a 
control or lifting surface, or by means 


of faired-in slot antennas or electro- 
magnetic wave directors such as poly 
styrene rods. 

The requirements of the receiving 
station are generally much less difficult 
those of the transmitter. Basi 
cally, the station consists of: 

1. An antenna, high-gain and 
tional so that it can track the trans- 


than 
direc 


mitter 
A receiver suitable for detecting the 
type of modulation used in the trans- 
mitter 


A decommutator or set of filters to 


Fig. 4. Block diagram of basic system 
for frequency division multiplexing. 
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separate the composite signal into 

the individual channels 

A recorder with which to record the 

composite signal permanently for 

further study 

A set of detectors and indicators for 

each channel to indicate the meas- 

ured quantities as their values are 

being transmitted 
Other components may also be included, 
according to the special needs of the 
particular application. The observing 
station may frequently be the control 
location for a missile or aircraft under 
observation and would therefore re- 
quire special equipment for maintain- 
ing contact with the aircraft. Such 
equipment might consist of special air- 
craft instruments indicating the tele- 
metered data for control observation by 
the control] operator. 

Antennas and receivers used at the 
ground stations make use of standard 
techniques, with the emphasis on high 
gain and low noise. The antennas are 
usually highly directive, and preferably 
should be circularly polarized to mini- 
mize polarization effects. Generally, 7 
to 10 db gain can be obtained in the 
antenna with satisfactory beam width. 
In many installations, radio or radar 
tracking devices are used to follow a 
flight; such equipment may be used to 
control the antenna system so that it 
will be always directed toward the 
vehicle in flight. 

A helical antenna for use in guided 
missile telemetering systems is shown 
in the cover photograph (page 1). The 
mounting is designed to facilitate track- 
ing of the missile. This particular in- 
stallation appears at the Air Force Mis- 
sile Test Center at Cape Canaveral. 

Receivers used at the observing sta- 
tion should have the highest possible 
performance, and noise should be held 
to a very low level. Usually, the sensi 
tivities of telemetering receivers closely 
approach the theoretical. For FM re- 
ceiving systems, the sensitivities are of 
the order of 2.7 microvolts for 20-db 
quieting, with noise held to 6 db or less. 

The output from the receiver will 
be the composite multiplex signal which 
must then be separated into the indi- 
vidual channels. The system to be used 
for this purpose depends upon the 
particular type of multiplexing that is 
used in the transmitter. If time-division 
multiplexing is used, a synchronized de 
commutator decodes the composite pulse 
signal. The various channels must be 
gated at the proper time, and a suitable 
detector provided for the particular 
type of pulse modulation. The pulse sig- 
nal in each channel is then passed 
through a low-pass filter which cuts 
off just below the sampling frequency 
to restore the original signal. 

Output signals from each channel 
may then be processed or observed in 
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any desired manner. They may be pre- 
sented on instruments for control pur- 
poses, indicated directly on paper-tape 
oscillograph records for study, or re- 
corded for further study at a later 
time. When the signal is to be re- 
corded for later study, the simplest and 
most satisfactory method is to record 
the composite signal from the receiver 
by means of a magnetic tape recorder. 
This method has the followirg advan- 
tages: a large amount of information 
can readily be stored on a relatively 
small volume of tape, it can be played 
back indefinitely without loss of infor- 
mation, and the exact time relationship 
of the various signals may be main- 
tained. The composite signal may also 
be demultiplexed and recorded on a 
single magnetic tape by use of multi- 
track recorders, which have the same 
advantages and do not require further 
decoding of the multiplex signal. 

Commercial tape recorders are avail- 
at present that have 
signed specifically for the recording of 
telemetering information. These in- 
struments have been designed for ex- 
tremely stable motions and wide fre- 
quency Units available 
which have as low as 0.1% peak-to-peak 
flutter and can be used for recording 
either the composite signal, several dif- 
ferent channels simultaneously, or a 
combination of both. Multiple tracks 
ean be recorded with frequency re- 
sponse of +3 db from 200 to 80,000 cps 
and signal-to-noise ratios of 40 db be 
low 1% harmonic distortion for 16- 
minute or 32-minute recording time 
More recently developed tape recorders 
are capable of recording as many as 14 
separate channels with a frequency re- 
sponse in each channel of 0 to 5000 eps 
or 0 to 10,000 cps, depending upon the 
tape speed. Other information on data 
recording systems appeared in an article 
by Robert Endall entitled “Magnetic 
Tape Data-Recording Systems,” in the 
March, 1952, issue of RADIO-ELECTRONIC 
ENGINEERING. 

Use of these magnetic tape recording 
techniques greatly increases the flexi- 
bility of telemetering installations, for 
they make it possible to record the 
received information under conditions 
where it would be difficult to 
and process data immediately: @~ 


~ 


able been de- 


response. are 


receive 


Fig. 5. Signal in each channel! after 
decommutation and demodulation in 
any time-division multiplex system. 
showing integration of pulse ampli 
tudes to give the original signal. 
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DEFIBRILLATOR | 


By 
R. M. SHEPARD, M.D. 
and 


H. J. WHITEHILL JR. 


Coleman Instrument & Mig. Co. 


ARDIA‘ 


geney 


arrest 1S an acute emer 
which 


the 


may occur at any 


time in operating room, 


ana 
during any type of surgical procedurs« 
It seems more prone to occur in 
difficult 


cyanosis, res 


case: 


where there has been induc 


tion of anaesthesia 
piratory obstruction or 


Both 


must cor 


hypotension 


the anaesthetist and the surgeon 
stantly observe the pulse and 
of the that 
arrest may be discovered as 


The heart 


within minutes of its 


the color blood so cardiac 
soon as it 
must be 


has occurred beat 


restored three 
cessation if it is to be successfully re 
tored at all 

In ic! ar chest 
and the 
the 
and large, 
While the 


emergency, e 


hould imm«e diately be 


: “ 
pericardial ac incis¢ sually 


heart will be found to be 


having stopped in diastol 


anaesthetist inflates the lu 


geon squeezes the heart 60 to 100 t 


a minute. Appropriate d) 


pronesty! 


aine, 


chloride 


continued until the 


pro adrenalir 


ciun are 

a vigorous beat on its 
Occasionally 

has been opened, th ar r be 

found in arrest but undergoing a vigor 

This 


ventricular fibrills 


ilé 


+ . } 
ous quir movemer! condi 


tion 


tion, ¢ no dependable \ 


arre except by the 


tric shock In fibrillation, the vrithing 


motion , » heart do not propel any 


blood, ar since no medication will re 


store a normal beat, a defibrillator must 
to be saved By 


be used if the patient is 


means of the defibrillator, a strong elec 


tric current Is 


which 


simultaneously to 


passed through the heart 
fibers 
then 


causes all of its muscle 


contract, and 
relax. From this relaxed state a normal 
beat may be restored 

After a 
fibrillation has been made, the defibril- 
lator electrodes are placed on each side 
of the heart, of three 
shocks, lasting from 1/10 to 2/10 of a 


diagnosis of ventricular 


and a series 


°716 S. Troost St., Tulea 10, Oklahoma 
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The instrument 

in its case, with 

the electrodes shown 

in front of the enclosure 


An instrument for applying a carefully controlled 


electric shock to the heart to halt fibrillation 


econd eact are through 


musclat This will us 


cardiac 


throw the heart a period of a1 


from which ma age can restore a 
beat. If irt 
rdditi 


Initiated intil the fibrillat 


mal continue 


fibrillate, an series of shox 
must be 


is stopped. 


The Coleman Defibrillator 
request of R. M 


Oklahoma, Colema» 


Manufacturing Con 


At the Shepard 
M.D., of Tulsa, 
Inatrument and 
1952, 


improved 


proceeded 0 design 


pany in July, t 
defibrillator for 


a new and 
general use in hospital operating rooms 
ould minimize 
and the 


an instrument which wv 


risk to both the patient opel 


ating surgeon 


Design 
TI 18 


i3, 18 


Mode 


60-cevcle 


defibrillator, known as 


designed to deliver a 


output, adjustable between 0.5 and 2.5 
amperes. The output is in the form of a 
pulse of adjustable length, automati 
cally timed within the instrument; the 
pulse length interval is adjustable be 
tween 0.03 seconds and 0.50 seconds by 
means of a calibrated the 
panel. 

The pulse network is designed so as 
to render impossible overtreatment of 
the patient through a personal error of 


control on 


the operator, and so that in the event 


of failure of any of its parts, such 
to both the 
rhe output of 


no detectable elec 


failure would be harmless 


irgeon and the patient 
the defibrillator has 
earth 
the 
while si 


trical potential with respect to 


ground, i.e., it is impossible for 


irgeon to receive a shoch 
multaneously touching an _ electrode 


ind a grounded object 


ment. All 


terilized 


during treat 
electrodes employed are easily 
80 designed as to 


and mini 


e shock hazard to the user 

\ test circuit is incorporated in the 
that 
application to a pa 
that the proper 
will be delivered to 


trument to show everything is 
order before it 
ent. Testing insures 
current intensity 
the patient’s heart and also checks elec 
trical continuity at the electrodes. These 
two tests automatically by 


are made 


pressing a “test” button. Under no cir 
cumstances do these tests strike an ar 
at the electrodes, as such an are could 
conceivably touch off a disastrous ex 
plosion in a cyclopropane atmosphere 

Operation of the instrument is sim 
the 


practiced 


ple in extreme; a previously un 


operator can successfully 


carry through a treatment 
De scription 


The current output to the electrodes 
(Continued on page 30) 
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NEON PANEL ASSEMBLY 


e re 
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FINE ZERO RI 


/ 


FUNCTION SWITCH 


7 


\ aN 


pH ADJUST R3 


ELECTRODE INPUT 


Front view of the instrument, showing location of the controls. 


Design and operation of two-stage d.c. amplifier for 


instrumentation purposes, 


URING the 


work in a shop or laboratory, the 


course of analytical 
occasion often arises for measuring 
high 
Using v.o.m.’s and 
for 


ments is an expensive proposition and 


d.c. voltages and currents from 
impedance sources. 
standard v.t.v.m.’s such measure- 
these units, moreover, sometimes prove 
to be inadequate. The factor of expense 
particularly applies to the specia! com 
mercial electronic instruments which 
could be used in these instances 

The problem of conveniently checking 
industrial and 


other instruments requiring a potenti 


temperature recorders 
ometer for normal calibration was solved 
by the author through the construction 
of a straightforward, simple, two-stage, 
d.c. amplifier. This amplifier 
adapted as a pH meter and has funce- 


was 


tioned as such for over two years with 
excellent results. 

Designed to measure small currents 
and moderately low voltages from high 
impedance sources, the amplifier is well 
suited to electrometer tube applications 
It may a fractional 
microammeter, a millivoltmeter, 
ohmmeter, pH meter, electronic polar 
ized relay, volt- 
meter, and ammeter. Special 
that were incorporated in the unit are: 
good linearity, stability, two 
stages of push-pull amplification, sim- 
plicity, line operation, and the utiliza 


also be used as 


meg- 


recorder calibrator, 


features 


good 
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such as pH indications. 


standard radio 
throughout 


Tube 


in the 


tion of components 


selection important 
of this 
pH 


tubes 


was very 


design amplifier since 


its application in measurements 


requires input with very low 


grid current consumption for stable 
operation. From a survey of about 12 
the 12BE6 the 6C8G 
among those readily available receiving 
had 
istics as input tubes. According to tests 
the the 12BE6 
very low grid current consumption, only 
higher than that of 
tubes if used at 


volts, a 


tubes, and were 


tubes which desirable character- 


made by author, has 
special 
a plate 
voltage 


slightly 
electrometer 
voltage of 12 screen 
of approximately 7.5 volts, 
trol 
volts, and with d.c. 


105 


with con 
to 2.5 
heater current re 
150 


grid negatively biased 
The grid 
conditions is about 


duced to ma. from 
these 


The 
12BE6 were that a special 


current under 
10°" 


using 


amperes. disadvantages of 
the 
transformer of about 9 volts a.c. would 
be required, that d.c. filament operation 
for this 
efficiency, and that two 12BE6’s would 


would be essential degree of 
be required for a single stage of push 
pull simplicity 
would be sake of 


Thus, 
for the 


amplification. 
sacrificed 
efficiency. 

On the the 6C&8G 
almost as low grid current with slightly 
reduced filament voltages and is less 


other hand, has 
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VERSATILE 


C. AMPLIFIER 


By 
J. S. DERESKA 


Development Engr., Strong Cobb & Co. 


susceptible to line voltage fluctuations 
when a.c. heater-operated than the pre- 
mentioned tube. This tube is 
triode and suited to 
matched push-pull operation. Further 
capable of 
than the 


viously 
a twin hence 
is larger and is 
more efficient heat dissipation 
tube. Also, the input 
the tube affords 
isolation than the miniature 

After the selection of the 
the input tube, choice of a second-stage 
tube was the 6SN7 
the 7N7. Both are medium-mu twin tri 
odes, but the 7N7 has two sections with 
identical characteristics than 
those of the 6SN7, whose triode sections 


—it 


more, it 


grid is 
better 
12BE6 


6CRBG as 


smaller 


on top of and 


made between and 


more 
was found through testing—have 
different How 
sufficient has 
been incorporated in the circuit of this 
amplifier to use the 6SN7. A 12AU7 
can replace the 6SN7 if the plate cir 


mutual conductances. 
ever, adjustment range 


cuit resistors for the input and output 
tubes are 


ae 


0” 


increased in value by about 


There was considerable « in the 
the full-wave 
6X4, 6AX5, 
full-wave 


noice 
rectifier 
625, 84/624 


selenium rectifier 


selection of 
6X5, 
or even a 
of at least would be 
satisfactory. A 6H6 or 6AL5 could serve 


types 


20-ma. capacity 
for light duty since the rectifier current 


does not exceed 10 ma 


Construction 

On referring to the circuit diagram, 
it will be that the 
straightforward; two stages of d.c. am 


noticed 


circult Is 


plification boost currents of the order 
of fractional microamperes encountered 
in glass electrode measurements to over 
a milliampere. The circuit as shown is 
usable as a pH meter or millivoltmeter 
in the 0—250 mv. range. Use of smaller 
with 
than the one indicated will increase the 
sensitivity of the millivoltmeter so that 
the range is 0—100 With 
sensitive greater instrument 


sensitivity is obtained. The 


meters less internal resistance 


mv. more 
meters, 
range is 
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extendable by the use of appropriate 
input divider resistances. 

It is important in construction to 
keep input leads as short as possible. 
The insulation resistance of the switch 
circuit involving the grid lead of the 
6C8G must be the highest possible to 
leakage and _ instability 
when measuring potentials from high 


avoid losses 
impedance sources. 
This instrument was housed in a ma- 
stream- 
chassis, 


rine gray ripple, JCA “super” 
lined sloping front amplifier 
10” x 12” x 3”. An extra large milliam- 
meter was used to facilitate easy read- 
ing at relatively large distances from 
the instrument 

Placement of parts is not too critical; 
however, in accordance with accepted 
procedures, the 
former and rectifier 
the rear of the 
temperature effects. The amplifier tubes 
were placed relatively close together in 
order to keep the leads short. A 10K 


power trans 
located at 
minimize 


wiring 
were 


chassis to 


zero” control was placed to 


ide of the 6C8G and is adjustable 


“coarse 
one 
from the top of the chassis by means 
of a 

The “fine zero” control R,, with a 
knob at the left of the switch on the 
is available for convenient 


screwdriver. 


front panel, 


adjustment before a reading is 


Some drift is inevitable and this 


zero 
taken 
is balanced out to obtain an initial zero 
reference for the amplifier. To the right 
of the switch on the front panel is the 
pH “adjust” This is used to 
calibrate the buffer 


and to 


cont rol 


meter with solu 


tions for pH measurements, 


“zero in” the reference source 

The 
mounted on the front panel to the right 
of the 


the series re 


neon bias voltage regulator 


meter serves as a pilot light; 


sistor must be removed 


from the panel light assembly. A stand 


ard glass electrode terminal plug adap 
made in the shop, but a similar 
purchased from 
Inc., National 


Pasadena, 


ter wa 
one can be Beckman 
Instruments, Technical 
Laboratories, California 
Special care was exercised in soldering 


to insure good low resistance con 


nectior 
Calibration 


After wiring has been completed and 


checked, the tubes are inserted in their 


proper sockets. The 6C8G is pretreated 


before 


washed in 


installation; it is carefully 


absolute alcohol and dried 
very carefully with a clean, dry cloth 
Then a 


dope 1s 


solution of polystyrene 
applied to the top of the tube, 
The 


thin 
grid tube is 
with the 
tube in 


just below the cap. 


fingers at the base 
that the 


even 


rotated 
of the 
polystyrene 
film to at least one-half the length of 
the tube. After 
inserted in its 


such a way 


flows around in an 
tube is 
handled 


drying, the 


socket, being 
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Circult diagram and parts values for the d.c. amplifier. 


with a paper napkin in order to avoid 
touching the tube with the fingers. The 
grid cap is pushed onto the tube cap 
with a that it 
fits tightly. 

With the switch in the 
tion 1, the 
a 115-volt a.c. 


napkin or pliers so 


“off” or 
plugged 
and all 


posi 


line cord is into 


power source, 
the potentiometers are adjusted to ap 
proximately Then 
turned one position cloc} 


“off” 


position is the 


their mid positions 
the switch is 
wise from the normal position 
Thi second 


ust” po ition 


“zero ad 


As the instrument warm 


up, the needle will swing over the scale 
and settle back close to zero. If it does 
not do this, 
adjusted 


’ can be 


until the 
This should be done 


the “coarse zero’ 
with a screwdriver 
meter reads 
with the 
position to allow external range control 
Next, the grid 
should be 
clock 
“pH adjust” on 
the positive polarity reading scale. The 
R, should 
page 28) 


ZeTo 


“fine zero” control at mid 


of any drift encountered 


input lead to the pin jack 


horted and the switch turned 


wise to position 3 or 


plate balance potentiometer 


(Continued or 


Rear view of amplifier showing location of components. 
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Temperature control compart- 
ment containing crystal and tem- 
perature-sensitive components 
for one of the nine oscillators. 


By 
JOHN H. SHOAF 


Central Radio Propagation Lab. 
National Bureau of Standards 


CCOMPANYING the maintenance 
A: the nation’s primary standard of 

frequency is a continuing investiga- 
tion by the National Bureau of Stand- 
ards of methods for improving the con- 
stancy and reliability of the standard. 
Some modifications incorporated within 
the last few years include the use of 
the ac- 
curacy of the standard, more sensitive 
and reliable temperature controls, and 
clock mechanisms to monitor 
time signals. The use of new and im- 
proved components has resulted in a re- 
duction in the number of replacement 
parts, and represents a considerable 
saving of time normally required for 
preventive maintenance procedures. 

The NBS primary standard of fre- 
quency is the foundation upon which all 
time and frequency transmissions from 
the Bureau’s radio broadcasting stations 
WWVYV in Beltsville, Maryland, and 
WWVH, Maui, Territory of Hawaii, 
are based. From these stations, standard 
radio frequencies of 2.5, 5, 10, 15, 20, 
and 25 me. are transmitted continu- 
ously, night and day, with accuracies of 
2 parts in 100 million. Two standard 
audio frequencies, 600 and 440 cycles 


resonator crystals to sustain 


precise 


THE N 


Temperature control compartment 
containing the resonator crystals of 
the primary standard of frequency. 
Crystals are in the center chamber 


BS PRIMARY 


FREQUENCY STANDARD 


Continuing investigation has improved the constancy 


and reliability of the NBS primary frequency standard. 


(the standard musical pitch A above 
middle C) are broadcast on all of the 
carrier frequencies, and every 
five minutes they are interrupted for 
intervals of minute. A pulse of 
duration 


radio 


one 
each 
intervals of one 
intervals, as trans- 
mitted, are accurate within (2 parts 
in 10° + 1 microsecond). An announce- 
ment of radio propagation conditions, 
pertinent only to transmission paths in 
the North Atlantic area, is broadcast 
in code on each of the standard radio 
frequencies. 

The NBS standard consists of nine 
crystal-controlled oscillators and eight 
quartz crystal resonators. Three of the 
oscillators are located at the Beltsville 


0.005-second occurs on 
carrier frequency at 
The 


second. time 


Block diagram showing basic components 
of the NBS primary standard of frequency. 
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of WWV—one acting as 
the main oscillator for all of the trans- 
mitters, the second as a standby, and 
the third as a spare. The remaining six 
oscillators and the eight quartz crystal 
resonators are maintained in the Bu- 
reau’s Washington laboratories. All of 
the crystal-controlled oscillators are 
kept in continuous operation and the 
best ones—those having the least 
amount of deviation from 100 ke. for 
the iramediately preceding six-month 
period or longer—are the units from 
which the standard 
termined. 
Oscillators are controlled by spe- 
cially made GT-cut quartz crystals; the 
resonant frequency of each crystal is 
100 ke. In examining the crystals, it 
has been observed that generally their 
performance curves (frequency vs. 
amplitude) have a flat region within 
which the crystal frequency is relatively 
constant. When the driving current 
reaches a value of about 150 micro- 
amperes, the (frequency decreases 
sharply. In view of this fact, the driv- 
ing current applied to the crystal units 
of the newer NBS oscillators is less 
than 100 microamperes. A decided im- 
provement in performance occurs and 
is especially evident when compared to 
the older oscillators with driving cur- 
rents of over 500 microamperes. In- 


installation 


frequency is de- 


JANUARY, 1953 


short-time 
all reliability have also been 

The eight resonator 
part of the 
for about 


creased stability and over- 
achieved 
have 
standard 
Each 
used in the 
analysis of the accuracy and constancy 
of the other nine oscillators. All eight 
crystals, each also with a resonant fre- 
100 ke., installed in 
temperature-controlied oven. 
They do not incorporate additional com- 


crystals 
been frequency 


half 
frequency is 


one and a years. 


resonator’s 


quency of are 


a single 


ponents such as tubes, resistors or ca- 
pacitors. They are not driven continu- 
ously but are used only once a day as 
part of a balanced-bridge network for 
comparison 
oscillators 
driving the 
amperes. 


with one of the 
Furthermore, the 


crystals is only 10 


standard 
current 
micro 


Once a day, the value of each resona 
tor crystal and each standard oscillator 
is determined. First, a precision vari 
able oscillator is adjusted to the fre 
quency of one of the The 
variable oscillator is then compared to 
one of the standard oscillators, and the 
beat or difference frequency is counted 


resonators 


on an electronic frequency counter with 
a precision of the order of parts in 10”. 
The variable oscillator is readjusted to 
the second resonator crystal and again 
compared to the same standard oscil- 
The frequency be 
tween these two oscillators is again re- 
corded. This continued 
until data are available indicating the 


lator. difference 


procedure is 


amount of frequency deviation present 
between the 
each of the 
the remaining eight oscillators is used 
as a reference against which all of the 
other 


standard oscillator 


resonator 


and 


crystals. One of 


oscillators are compared. Thus, 
data are available for determining pre- 
cisely any changes, relative to the 
system, which may occur in any oscilla- 
tor or resonator in the system. 

The reference oscillator is also instru- 
mental in obtaining a continuous record 
of the freque:.cies of the three stand- 
ard WWY installa- 
tion. Automatically, the main, standby, 
and spare 
switched at preset intervals to a 
v.h.f. transmitter. The signals 
are beamed to the NBS laboratory in 
Washington and the signals 
are compared to signals derived from 
the reference oscillator. 


oscillators at the 


oscillators are successively 
low 


power 


received 


A more precise and reliable temper- 
ature control of the ovens enclosing the 
Essen- 
tially, the oven comprises four concen- 
tric cubical chambers. The center cham- 
ber holds the unit, and the 
space of the next and outer chamber is 
filled with felt 
chamber containing 
arates the 


oscillators has been developed. 


oscillator 


insulation. An 
mat 


air- 
heaters sep- 
The 
outer heater, designed for coarse tem- 


perature controlled by a 


insulated chambers. 
control, is 
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Frequency monitoring equipment of the NBS primary standard of frequency and time. 


simple mercury thermostat. Control of 
the inner heater, designed to respond 
to very small changes in temperature, 
is achieved by using a network in 
which the heater element is part of the 
effect, one 
arms of a resistance bridge is made up 
of wire with a high 
efficient, and the other pair is made up 


sensing circuit. In pair of 


temperature co 


of wire of negligible temperature co 
efficient. Current through both pairs of 
wires supplies the necessary heat. An 
oscillatory circuit, composed of the 
bridge connected between the input and 
output of a high gain amplifier 
tially a feedback controls the 
temperature. When the temperature is 
near the desired value 
ing slightly unbalanced—the amplifier 
is in a stable condition. As the 
temperature of the oven decreases, the 


essen 


loop 
the bridge be 
outer 


bridge becomes further unbalanced and 
the amplitude of the output oscillations 
increases so as to supply more current 
to the bridge wires and, consequently, 
This condition 
will continue unti! the temperature re 


more heat to the oven. 


gains the operating assigned value. Un 
der normal room conditions, the temper 
controlled to 


ature is better 


0.001°C, 


than 


The temperature-control oven for the 
eight resonator crystal 
with six concentric 
All eight crystals are en 
closed in the one oven and the tempera 
ture control is achieved with mercury 
thermostats connected to both the inne: 
and outer heaters. Inner 
variation is less than 0.005° 
age variations in temperature 
The standard oscillators at the NBS 
transmitting station in Beltsville are 
installed in a room approximately 6 feet 
on a side built about 25 feet below the 
ground. The entire room is temperature 
and humidity-controlled. 

Each of the basic 
equipped with an individual power sup 


units is cor 
structed cubical 


chambers. 


temperature 
C for aver 
room 


oscillators is 


ply and improved filter in order to 
better regulation and contro! 
The supplies all have plate and filament 
that are continuously float 


and in the event of an ax« 


achieve 


batteries 
harged, 
failure, they 
load for 

In order to monitor the time signals 


power can carry the ful 


many hours 

frequency standard 
the NBS 
oscillators is used to drive a synchro 


generated by the 
accurately, one of standard 
nous clock. The 100-ke. output of each 
divided to a 
frequency suitable for driving a spark 
The in 
that the 
(Continued on page 30) 


oscillator is electronically 


chronograph and chronoscope 


struments are designed so 


Primary resonator frequency standard. 
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Fig. 1. Over-all view of the 
calibrator, showing location 
of controls and components. 


Tube Dept., Radio Corp. of America 


HE frequency calibrator described in 
this paper is a relatively simple 
calibrating device having a high 
degree of has been de- 
veloped for u.h.f.-v.h.f. signal 
generators for both development labora- 
tories and technical service shops. This 
calibrator may be used for determining 
the frequencies of unknown signals 
and for the production of usable sig- 
nals from at least the tenth subhar- 
monic to the harmonic more than one 
hundred times the fundamental of the 
crystal-controlled reference frequency. 
Fundamentally, the .calibrator con- 
sists of a crystal-controlled oscillator 
circuit, a frequency-multiplier circuit, 
a lock-in oscillator, a germanium-diode 
detector and mixer, a germanium-diode 
detector, and a two-stage audio ampli- 
fier. Novel features incorporated in the 
calibrator are an LC multivibrator 
which locks in with the crystal oscil- 
lator at one-tenth the crystal fre- 
quency, a “bumper” circuit in the cath- 
ode of the lock-in oscillator which in- 
creases the output at frequencies that 
are direct multiples of the tenth sub- 
harmonic of the crystal frequency, and 
a one-tube, two-stage amplifier utiliz- 
ing the pentode-triode type 6X8. 


accuracy. It 
use in 


*Thiae article ia based on a paper presented at the 
National Electronica Conference which waa held 
October 29, 30 and November 1, 1952 
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WIDE RANGE 
FREQUENCY 
CALIBRATOR | 


An unusual circuit is used to provide 


subharmonics and harmonics of a 2.5-mc. 


crystal over the range of 0.25—250 mc. 


The purpose in designing this partic- 
ular unit was to obtain signals having 
relatively amplitude throughout 
the range of 0.25 mc. to 250 mc. from 
the harmonics of a 2.5-me. crystal os- 
cillator and a 0.25-mce. lock-in oscillator. 
It was desirable to 
provide a method of detection having 
adequate sensitivity for determining the 
frequency of unknown signals that may 


even 


also considered 


be applied to the calibrator at levels of 
100 millivolts The 100-milli- 
volt figure was a minimum sensitivity 
figure established for 100 milliwatts of 
audio output at 1000 cycles. 


or more, 


Figure 2 is a block diagram showing 
the basic of the three- 
tube frequency calibrator and its sec- 
functions. At the bottom left- 
hand side is the 2.5-me. crystal oscil- 
lator, adjacent to it is the fre- 
quency amplifier. Directly 
above the crystal oscillator is the lock 
in oscillator, and adjacent to that is the 

circuit. The 
four of these 
are combined and fed into the crystal 


arrangement 
tional 


and 
multiplier 


l-me. “bumper” output 


voltages of all circuits 
mixer and detector stage. The combined 
signals, after passing through the at 
then available as 
a marker output. When an external sig 
nal input is applied to the attenuator, 
rectified and heterodyned at the 


tenuator stage, are 


it is 


. 2. Block diagram of the calibrator. 
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mixer stage with the composite signal 
from the oscillators. The resulting beat- 
frequency signal through the 
two-stage audio amplifier and can be 
heard from the speaker. 


passes 


Crystal Oscillator and Multiplier 
Figure 7A shows the circuit utilizing 
the twin-triode type 6J6 for generating 
the fourth-harmonic 10-mc. signal. The 
2.5-me. oscillator using one triode sec 
tion of the 6J6 is a “Miller” type oscil 
A trimmer 
across the crystal to provide a small de 


lator. capacitor is placed 
gree of adjustment for “zeroing in” ona 
primary standard signal, such as radio 
station WWYV, during the initial adjust- 
ment of the calibrator. The second tri- 
ode section of the 6J6 is a conventional 
multiplier stage with the plate circuit 
tuned to 10 me. Sufficient driving volt- 
age is applied to the grid of this sec- 
that the harmonic output is 
about the same as that appearing in 


the plate circuit of the 2.5-me 


tion so 


oscil- 
lator tube. Other twin triodes, such as 
the 12AT7 or the 6BQ7, produce about 
the same performance. 

Figure 7B shows an alternate oscil 
lator-multiplier circuit using the minia- 
ture pentode 6AU6. This 
works effectively, but appears to be 
variations in 


ype circuit 


more subject to output 
activity from one crystal to another for 
a given fundamental and harmonic out 
put. In addition, a high value of screen 
voltage produce the 
same voltage level at 2.5 me. 


was required to 


Lock-in Oscillator and “Bumper” 


The lock-in oscillator circuit, togeth- 
er with the “bumper” circuit in the 
cathode, is in Fig. 4. Except 
for the addition of the tuned circuit in 


shown 
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the cathode, this is a conventional os- 
cillator circuit of the multivibrator 
type. The frequency of 
the oscillator is approximately 0.25 me. 
The 2.5-me. sychronizing voltage from 
the crystal oscillator is injected at the 
cathode of the lock-in oscillator. It was 
found experimentally, that 
synchronization was just as effective 
with the synchronizing voltage applied 
to either the control grid or the cathode. 
Before the addition of the 1-mc. tuned 
circuit, the amplitude distribution of 
the higher frequency harmonics of the 
signal showed a definite in- 
crease every 2.5 and 10 mc. These in- 
attributable to 
distribution 
modulation 


free-running 


however, 


0.25-me. 


creases were normal 


sideband resulting from 
in the crystal 

modulation of the 2.5-mc. 
circuit from the 0.25-mc. oscillator due 
to the capacitive coupling between cir- 


diodes and 


oscillator 


cuits. The 0.25-me. current of the two 
triode sections of the 6J6 flows through 
the cathode network which consists of 
the cathode-coupling resistor and the 
tapped portion of the tuned coil in the 
“bumper” Resonant frequency 
The 0.25-me 


current flow causes the circuit to oscil 


circuit. 


of this circuit is 1.0 me. 


its natural frequency of 1 me 
frequency is determined by the 
Q, L, and C of the tuned circuit. The 
amplitude of the l1-me. voltage is 
upon the coupling 
factor of the network. Even though the 
a tuned 
for controlling the 0.25-mc. free-run 
ning frequency, it also has a tendency 


largely dependent 


0.25-me. oscillator has circuit 


to develop considerable harmonic volt 
age 

Adjustment of the 
and the 1.0-me 


circuit is relatively simple and can be 


lock-in 


“bumper” 


0.25-me 


oscillator 


accomplished by loosely coupling some 
1.0-me 
of a com 


of the output voltage from the 


circuit to the antenna input 
munications receiver tuned to that fre 
quency. The signal heard when the c.w 
oscillator of the receiver is turned “on” 
is quite rough. Under some conditions, 
particularly when it is out of synchron- 
with the 
lator, it may sound like 
As the 0.25-me 


will 


ization 2.5-me. crystal oscil- 


random noise. 
adjusted, the 
into syn- 
at which time a 
note will be heard. Adjust 
of the circuit is 
made by simply tuning it for maximum 


circuit is 
signal appear to jump 
chronization at 1 mc., 
clean Cc.Ww. 
ment l-me. “bumper” 
signal with the receiver tuned to 1 mc. 
Figure 3 is a photograph of the volt 
ages appearing at the cathode of the 
6J6 in the 
The relative 
at 0.25, 1.0 and 2.5 me 
(It will be noticed that the amplitude 
of the 
or 15 per cent greater than that of the 
2.5-me. periods. This difference in am- 
plitude is due to the frequency-response 


0.25-me. oscillator circuit. 


amplitudes of the signals 
can be seen. 


l-mc. signals is only about 10 
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Fig. 3. Waveform of voltages at 
the cathode of the 6J6 in the 0.25 
mc. oscillator circuit (Fig. 4). 


characteristics of the oscilloscope used 
for photographing. In this oscilloscope, 
the l-mc. response was down 6 db from 


that at 0.25 mc.) 


Mixer-Detector Circuits 

Figure 5 shows the germanium-crys 
tal mixer-detector circuit. The four sig 
nals, at 0.25, 1.0, 2.5, 
coupled through isolating capacitors to 
the anode of a 1N34 crystal diode. Non 
linear characteristics of the crystal 


and 10 mce., are 


diode working into a reactive load pro 
that is 
even at all frequencies up to 250 m 
The potentiometer shunted by the ca 


vide a voltage output fairly 


pacitor forms the load across which ar 
audio beat frequency is developed when 
an external signal is introduced. A sec 
ond 1N34 crystal diode in series 
the external signal functions in a man 
ner similar to the first 1N34 except that 
its load includes the attenuator poten 


wit! 


tiometer as well as the load circuit of 
the first 1N34. The second 1N34 is used 
to reduce the loading effect that 
be introduced if the 
external signal source were applied di 
the first 1N34. Likewise, 
some control of the input voltage is ob 


would 
impedance of an 
rectly across 
tained through the attenuator potenti 
ometer. Application of external input 
signal levels in excess of 100 miltivol 

will produce a noticeable one-half fré 

quency beat. The level of this spuriou 
beat will be down about 20 db or more 
from the correct one and can be easily 
recognized, particularly if the attenu 
ator is used to maintain the level of the 
input signal at the minimum required 
for a given audio output level. In ad- 
dition, the attenuator provides partial 


Fig. 4. Circuit of 0.25-mc. lock 
in oscillator and 10-mc. “bumper.” 
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Fig. 5. Mixer-detector circuit. 


Fig. 6. Audio amplifier section. 


control of the marker output voltage for 
application to an external detector, such 
The circuit of 
the first 1N34 does not include any di 
The 
S depend- 
the ratio of the crystal diode 
front-to-back resistance. Although this 


as a receiver. detector 


rect resistive return for the diodes. 


current-path return circuit 


ent on 


ratio varies considerably with individ- 


ual diodes, the variation appears to 


have very little effect on performance. 


Audio Amplifier Stage 


A schematic of the audio amplifier 
section is shown in Fig. 6. Because it 


(Continued on page 81) 


Fig. 7. 
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By DOUGLAS H. CARPENTER 
The La Pointe-Plascomold Corp. 


Operating details of a compact 


tape machine which will record 


continuously up to 24 hours. 


N ENTIRELY new field in the art 
A of audio transcription has been 
opened up by the invention of 
magnetic recorders. Their flexibility 
and economy of operation have proved 
them to be so outstandingly superior 
to former types of recorders that today 
tape recording is commonplace both in 
and in business. The armed 
forces were quick to recognize the many 
advantages of tape recorders and now 
use such equipment extensively. As a 
direct outgrowth of increasingly strin- 
gent military and commercial require- 
ments, the Press Wireless Model RRP- 
24 was developed. To this writing, 
RRP-24 is the only instrument with a 
compact tape assembly that will record 
automatically and without attention for 
a complete 24-hour period. 

The secret of the long-playing fea- 
ture is directly related to the special 
recording medium employed, and to the 
rather ingenious motor drive and re- 
wind system. Figure 2 is a simplified 
diagram of the basic elements com- 
prising the recording-reproducing as- 
sembly and speed change mechanism. 
The recording medium used with the 
RRP-24 is an iron oxide coated cellu- 
lose acetate magnetic tape that ts 8%” 
wide and 206’ in length. An 
matic reversing switch simultaneously 
changes the direction of tape travel 
and the amount of torque of the drum 
control motors; the total operation is 
accomplished in less than 1/40 of a 
second. One roll of tape, capable of 
storing 24 hours of recorded intelli- 
gence, is only 3” in diameter and 
weighs only 2% pounds. 


homes 


auto- 


The master recording head is 
mounted on a close-tolerance, mechani- 
cally secure carriage which also sup- 
ports the two erase heads. An open 
view of the recording head and car- 
riage assembly can be seen in Fig. 5. 
The two reproducing heads are posi- 
tioned at the desired track by a control 


14 


Fig. 1. Over-all view of the de 
vice adapted for rack mounting. 


at the front panel. Each recorded track 
is .0380” wide with .020” spacing be- 
tween adjacent tracks. The carriages 
travel automatically from track to track 
on a special lead screw in such a way 
that the finished recording is a con- 
tinuously folded track. To further clar- 
ify the exact nature of a completely 
recorded tape, an explanation of the 
mechanical and electrical control cir- 
cuits is necessary. Reference to the 
block diagram, Pig. 7, will simplify 
the explanation of the control and 
switching circuits. 

When the the 
two torque motors are energized and 
exert torques in opposite directions on 
the winding spools, keeping the tape 
taut on the recording drum. The Ledex 
cam operates switch Sw: which alter- 
nately feeds each motor through a 
dropping This reduces the 
voltage across the torque motor and op- 


power switch is on, 


resistor. 


Fig. 2. Simplified diagram of the re- 
cording-reproducing system showing the 
action of the speed change mechanism. 
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the direction of travel, 
placing less drag on the drive motor. 
Included in the motor control circuit 
is a full-wave bridge type rectifier 
supplying d.c. for the drive motor ar- 
mature and for a retary solenoid. When 
power is applied to the motor circuit, a 
relay closes, shorting out the motor 
drive dropping resistor and placing the 
entire d.c. across the motor armature. 
This provides greater starting torque 
until a timing condenser charges and 
the relay opens. When the switch Sw: 
is open, a type 12AU7 tube in the 
control circuit tends 
to cut itself off, limiting plate current 
to a value small to the re- 
relay. Sw: is actuated by a 
silver strip located at each end of the 
tape. If Sw is closed, the 12AU7 is left 
with zero bias and plate current closes 
the reversing relay. The first sectior 
of this relay applies d.c. voltage to a 
rotary solenoid which in turn actuates 
mechanically switches Sw, Sm, S 

and Sy. 

Field windings of the motor are con 
nected so that when the first is across 
the line, the second is in series with a 
condenser and a resistor. The first field 
voltage leads the second by some angle 
less than 180 degrees. When S, is actu- 
ated by the Ledex cam, the two field 
coils are electrically interchanged, re- 
versing the motor. At this instant, the 
second section of the reversing relay 
shorts out the dropping resistor, giving 
the motor an additional starting boost 


poses paper 


electronic motor 


too close 


versing 
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in the reverse direction as was done 
when the motor was originally started 
Sis is closed only for an instant as the 
tape stops and reverses direction. The 
control circuit then assumes its standby 
condition until the other silver patch at 
the opposite end of the tape initiates 
the same operation again. 

Relative direction of spools and drum 
travel for an arbitrarily chosen drum 
Each 

and 
these motors never change their sense 
of torque. However, less voltage is ap- 


plied to the 


rotation is Fig. 2 


indicated in 


spool has its own torque motor, 


torque motor opposing 


paper travel by means of S.w;. The Ledex 
cams revolve 4-turn each time a silver 
patch four 


», aS 


trips Sw, actuating the 


microswitches, Sw:, Sw, Si, and S 


previously explained. The combination 


of the motor control and switching cir- 


cuits just described determines the di- 


rection of tape travel. In conjunction 


with the lead screw, the recording head 
shifts the 


at each tape reversal. 


carriage assembly recorded 


track .020” 


The 


end of the 


exact nature of the “looped” 


recorded track and the time 


required for the complete reversal 


are most important if the recorded in- 


telligence is to be continuous If one 


track is being recorded in the longi- 


tudinal tape direction (206 feet), the 


reversal time must be practically in 
stantaneous or loss of intelligence 
different 


each 


will 
Two 
the end of 
motor 


occur actions occur at 


The 


switching circuits 


recorded track. 
and 
reverse the direction of tape travel in 
than 1/40 of a and the 


screw causes the re- 


control 


less second, 


lead assembly 


cording head to inscribe a circular or 
“looped” end which connects the orig 


inal and new track. Recording direc- 


tion and tape travel have reversed, 


but no loss of recorded data can occur 
as the time involved is fractional com 


Fig. 4. Rear view of the amplifier section. 
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Fig. 3. Schematic diagram of the voice-operated relay portion of the circuit. 


pared to any recorded frequency. This 


process in the case of continuous re 
cording repeats itself every ten minutes 
(24-hour and a fully 
scribed tape contain 144 
tracks .030” wide separated from each 
other by .020”. 


speed), tran- 


would 


such 


A coarse index (see Fig. 5) attached 
to the 
hour 


carriages references to a 24- 


scale calibrated in ten-minute 
fine index 


drawn in 


segments. There is also a 


which consists of a helix 
delibly upon the recording medium. As 
this line progresses laterally, being a 
spiral, it indexes to a ten-minute scale 
divided into increments of ten seconds 
Accuracy of location of an earlier 
recording is better than ten seconds in 
24 hours. To preclude the necessity of 


close supervision while recording, a 


compressor amplifier is incorporated 
in the audio input system. Its thresh 
old level is preset to prevent a material 
increase in gain in the total absence of 
a signal 
mit both 


connections. 


The audio input circuits per 
microphone and 600-ohm line 


Normal recording speed position for 
the 24-hour condition is 4” per second 
with a usable frequency range of 200 


The 


lever is located at the lower 


5000 eps. speed change control 


right-hand 


side of the instrument, and permits a 
of 7%” and 12” 
per second. The high frequency response 
7000 


selection of speeds 


is increased to and 8000 cps 
Such an 
that the RRP-24 


stantly converted from speech record 


respectively. arrangement 


means can be in 
ing to the wider ranges of music, high 
speed telegraph, etc. 

The playback system is separate, and 
is comprised of two reproducing heads 
amplifier 
develops three watts of audio output 


and a_ self-contained which 
power. Control is automatic or manual 
and can be effected by means of a foot 
switch. The reproducing head may be 
positioned to monitor immediately be 
hind the recording head (on the same 
track) or, if it is desired, the head can 
be repositioned to reproduce a previous 
track 
the continuity of recording. Two high 


ly recorded without disturbing 
gain stages precede an inverter stage 
in the playback amplifier strip. Signal 
monitor 


is introduced by either the 


head (in monitoring) or the record 
playback). The input in 
corporates a series resonant trap which 
removes the 30-ke. erase bias signal. 
When intermittent 
sired, an fast-acting, 


operated relay (v.o.r.) may be switched 


head (in 


recording is de 


integral voice 


Fig. 5. Front view of the recorder section. 
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Fig. 6. Back view of the recorder 
section showing the tape rolls. 


into operation. With such operation, 
one loading of tape will last well be- 
yond the 24-hour period. The machine 
will down a few after 
signals cease and will not restart un- 
til the input circuit receives another 
impulse. For this type of operation, the 
time element of starting is a fraction 
of a syllable and the stopping time is 
adjustable up to The 
threshold level can be set to 
prevent random operations from line 
noises or background sounds picked up 
by the microphone. The voice-operated 
relay section is located on the ampli- 
The first v.o.r. stage Vix 
(see Fig. 3) taps its signal from the 
v.o.r. sensitivity control R, This stage 
the v.o.r. circuit essentially 


shut seconds 


seven seconds. 


control 


fier chassis. 


renders 


Fig. 7. Simplified block 


responsive to low frequency compon- 
ents because of C, (.005 ufd.) shunting 
the output of Vi. On negative peaks 
of the signal voltage, V.. conducts in 
series with V-, and charges C:. This 
biases V,, negatively and cuts off plate 
current. If the signal is absent, C, dis- 
charges through a variable resistor R, 
and brings Vis» back to the conducting 
state. This “off-on” action of Vis is re- 
versed to “on-off” in V; by means of R,, 
across which a voltage switches from 0 
to a relatively large negative value 
with respect to the cathode of Vs. 
Hence, with signal, relay RL, contacts 
close and permit the motor to run. 
Without signal, the contacts open, stop- 
ping the motor. 

R, is a preset control through which 
C, discharges, thus determining the 
time delay between signal stoppage 
and conduction of Vis. R, sets a thresh- 
old value for conduction through V2, 
and is adjusted so that noise does not 
of the relay in the 
absence of signal. 

The 30-ke. erase bias voltage is gen- 
erated Hartley os- 
cillator. This voltage is mixed with the 
signal recording. The output 
of the fed to the record 
head and also to an amplifier stage, 
where it is amplified and fed to the 
erase head. 

Bias voltage is 
the same 
electronic tube, i.e., 


cause operation 


by a conventional 


before 
oscillator is 


for much 
biasing an 
in order to operate 
in as linear a manner as possible. In 


required 
reason as in 


this case, linear operation pertains to 
the magnetization curve of the oxide- 
coated sheet. Erasing is accomplished 


by feeding a high frequency voltage to 
the erase head in order to create a high 
intensity field across its gap. In moving 
through this field, a magnetic sub- 
stance experiences quick changes of 
state which are represented by a series 
of rapidly diminishing hysteresis loops, 
approaching and realizing practically 
a demagnetized condition. During 
playback, S, (Fig. 7) cuts off plate 
voltage from the oscillator and its 
amplifier, thus removing the bias and 
erase signals from the circuit. 

The record amplifier consists of three 
amplification stages. This section is 
operative when S;, is in positions 1 or 2. 
In position 1, the 600-ohm balanced in- 
put signal is fed through an attenu- 
ator pad to the input of the transform- 
er. The output is fed through the 
record gain control to the first amplifi- 
position 2, the 500-ohm 
balanced input microphone signal is 
fed directly to the input transformer, 
bypassing the attenuator pad. The out- 
put of the second supplied 
through a level control to a separate 
amplifier stage in order to provide 
signal for the operation of the db 
meter, the v.o.r. and a.v.c. circuits. One 
half of a dual triode rectifies the out- 
put of this separate amplifier stage, 
developing a 


er stage. Ir 


stage is 


negative voltage 
the diode load. This voltage is filtered, 
providing a negative bias to the first 
stage. The a.v.c. switch can be used to 
ground this circuit when S, is in posi- 
tion 1. 

After the signal to be recorded goes 
through the second stage, it is fed to a 
frequency network. In 


across 


compensating 


diagram of the complete unit, showing functions of various components. 
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position 1 of S:, corresponding in nor- 
mal operation to a speed setting of 
four inches a second, the high fre 
quency cutoff point of the amplifier 
response curve occurs higher in the 
frequency spectrum. In position 3, cor 
responding normally to a speed of 12 
inches per second, the high frequency 
portion of the response curve is de 
emphasized. Following frequency com 
pensation, the signal is fed to a pentode 
power amplifier stage and finally to the 
record head. 

To extend the recording time of the 
RRP-24 further, a second recorder may 
be connected to it by a simple patch 
cord. Both units must have the motor 
control switch set to “dual.” The first 
init can then be set in operation at the 
start of recording by pressing the mo 
mentary switch to “start.” When the 
first unit is on the last vertical scan 
the second unit will automatically take 
up the recording function, thus giving 
an overlap 

A remote indicating device such as a 


yy bell 


flashing light may be 
attract the attention of the 
when a machine that is re 


has but ten minutes of record 


has been used to ad 
vantage for diversified applications, 
and it is a literal fact that new uses are 
being uncovered daily for this versatile 
instrument. Some of the general uses 
to which the RRP-24 has been adapted 
are: airport control tower and airline 
communications center master recorder, 
press and commercial communicat 
monitoring and transmission, b 
cast program monitoring, informatior 
torage in computer ystems, unat 
tended monitoring for detective and 
work, programming control of 


istrial equipment such as the pro 


d 
duction of patterns on textiles, auto 
matic telephone answering centers, etc 

Some of the newer uses for the RRP 
24 include unattended broadcast of 
music for restaurants and business 
offices from a central control point. The 
multiple-speed selection feature allows 
recording at slow speed and retrans 
mission at an accelerated rate, cutting 
down wire service and telephone line 
charge A similar recording rate is 
require d at the receiving end, which i 
in turn played back at normal speed 
for transcription purposes. Distribu 
tion of confidential messages on a na 
tional basis and international trans 
mission of facsimile data can be greatly 
speeded up with an attendant cost re 
duction by the above process. A special 
version of the RRP-24 will simultane 
ously record 24 channels, making it a 
valuable asset to industrial and govern- 
ment laboratories concerned with analy- 
sis of multiple phenomena 


= 
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MEW TUBES 


SELENIUM DIODES 

Two selenium diodes, Types 1S1 and 
5U1, have been developed by /nterna- 
tional Rectifier Corporation, 1521 East 
Grand Avenue, E] Segundo, Calif. Type 
1S1 is rated for a maximum input of 26 


volts r.m.s. at 100-microamperes out- 
put, while Type 51/1 is rated for 130 
volts maximum at 1.5 ma. 

These new diodes augment the line of 
eight subminiature types currently be- 
ing produced by International Rectifier 
Corporation for operation in an ambient 
Ex- 


tremely small in size for ease in wiring 


temperature range of 50 to 100°C 


into a crowded chassis, the units are 
completely encapsulated within a ther- 
mosetting plastic to protect them 


against adverse environmental condi 


tions. 


RADIAL-BEAM POWER TETRODE 

The Eitaac 4X150D, a 
power tetrode, has been developed by 
Eitel-McCullough, Inc. Well suited for 
28-volt this 
tube has a heater rating of 26.5 volts 
at 0.57 


radial-beam 


use in electrical systems, 


amperes. It was designed for 


use in commercial and military aircraft 

and other vehicular operation. 
Identical in size and shape to the 

Eimac 4X150A, the 4X150D power tet- 
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rode can be used with the 4X150A air- 
system socket. Like the 4X150A, it is 
operated as an oscillator, amplifier, or 
frequency multiplier, and has a plate 
dissipation rating of 150 watts in Class 
C telegraphy or FM telephony service. 
Further information on the 4X150D 
can be obtained by writing to the Appli- 
cation Engineering Department, Eitel 
McCullough, Inc., San Bruno, Calif. 


27” TV PICTURE TUBE 


Development of a 27” rectangular 
tube has 
nounced by the Tube Department of 


General Electric Company. The largest 


television picture been an 


picture tube made by G-E, it is a mag- 


magnetic-deflection, all 
It features 


netic-foeus, 
tube. 
backing on the 
light emitted from the 
thereby providing a 


an aluminized 
reflects 


glass 

screen which 

back surface, 

picture which is 

up to 100 per cent brighter than a non 
97” 


aluminized 2 tube at the same volt- 


age, and consequently having greatly 
increased black and white contrast. 
Type 27EP4 provides a 24” x 18%” 
picture. The length of the tube, from 
front to back, is less than 23 inches. 
Recommended operating conditions are: 
voltage, 16,000 volts; grid No. 
2 voltage, 300 volts; grid No. 1 voltage, 
33 to —77 
38 gausses. 


anode 


volts; ion trap intensity, 
Full details 
tained from the General Electric Tube 
Dept., 1 River Road, Schenectady 5, N.Y. 


may be ob- 


RCA TUBES 
Half-Wave Vacuum Rectifier 

Recently announced by the RCA Tube 
Harrison, N. J., is the 
6AX4-GT, a half-wave vacuum rectifier 
of the heater-cathode type. It is in- 
tended primarily for use as a damper 


Department, 


tube in horizontal deflection circuits of 
television receivers. 
Designed to withstand negative peak 


pulses between heater and cathode of 


as much as 4000 volts with a d.e. com- 
up to volts, the 6AX4-GT 
provides flexibility in choice of -deflec- 
Heater 


cathode is 6.3 


ponent 900 


tion circuits. rating for 


tential 


unipo 
volts at 1.2 am 
peres. Direct interelectrode capacitance 


(with no external shield) is 7.5 uufd 


Twin Diode 


Medium V i T riode 
The 12BF6 just 
RCA Tube 


miniature 


introduced by the 
Department l a multi-unit 
tube of the 
type containing two diodes and a me- 


neater cathode 


dium-mu triode in one envelope. It is 
intended for use as a combined detector, 


amplifier, and a.v.c. tube in automobile 


radio receivers operating from a 12-volt 
storage battery 

The characteristics of the triode unit 
such that it can be impedance 


transformer-coupled to the 


are 


coupled or 


J 


ao. 


a 


output stage. In either case, the triode 


unit can supply more than ample output 
with low distortion to drive a pair of 
12V6-GT’s operating at maximum plate 
voltage in the output stage of automo- 


bile receivers 


MEDIUM-MU TRIODE 
The Los Gatos brand Type 254 me- 
dium-mu triode may be operated as a 
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Class B a.f. power amplifier, 
Class C r.f 


and as a 
amplifier—either 
modulated or unmodulated. The 
5.0-volt filament is of the thoriated 
tungsten type and operates at 7.5 amp. 


power 


plate 


Type 254 has a maximum average 
plate current of 255 ma., a maximum 
plate voltage of 4000 volts, and an av- 
erage amplification constant of 25. A 
data sheet is available from Lewis and 
Kaufman, Inc., 76 El Rancho Avenue, 
Calif., which illustrates the 
tube and provides operating curves for 
average static characteristics 


Los Gatos, 


SUBMINIATURE TRIODE 
Raytheon 
announces a 


Manufacturing Company 
low microphonic subminia- 
ture triode designated as CK6247 (for- 
merly CK628). When this 


tube is subjected to vibrational acceler- 


known as 


ation of 15G at 40 eps, 
mum noise output of 2.5-millivolts a.c. 
across 10,000 ohms in the plate circuit. 
The normal amplification factor rating 
is 60, and the mutual conduct 


it has a maxi 


ance rat- 
ing is 2500 micromhos with a maximum 
allowable plate voltage of 275 volts. 
Technical data and further informa 
tion may be obtained from Raytheon 
Manufacturing Company, Technical In 
Special Tube Sec 


Street, Newton 58, 


Service, 
Chapel 


formation 
tion, 55 
Mass 


CATHODE-RAY TUBES 

Development of a line of cathode-ray 
tubes employing electrostatic focus and 
magnetic deflection has been announced 
by the Cathode-ray Tube Division of 
Allen B. Du Mont Laboratories, Ince. 
Designed primarily for installa- 
tions, the B1036P— 
B1038P B1040P—, and 
B1056P— e Types 5FP 
1OKP —, 12DP-A, and 7MP- 


radar 
new tubes are: 
B1039P— 
They replac 
12SP 
se tubes 


an electron lens obvi 


necessity of a focus coil and 


requires only a low potential source of 
low power for focusing. This lens pro- 
uniform spot size across 
the tube, 


tion is improved considerably. 


a more 
the face of and thus resolu 
Reduced 
power requirements mean fewer com 
ponents. 

Du Mont states that it is now possible 
to substitute 


tubes 


electrostatically focused 
for most magnetically focused 
upon request. Further informa- 
tion may be obtained by writing to the 
Technical Sales Department, Allen B. 
Du Mont Laboratories, Inc., 1500 Main 
Clifton, N. J 


types 


Avenue, 


JANUARY, 1953 


Always in Stock at 


TEST INSTRUMENTS Exteysctarmenrse ts 
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| MODEL 670 5” 
3 OSCILLOSCOPE 


High sensitivity unit with DC amplifier range to 
500 kc; usable to beyond 5 mc. Excellent square 
wave response. Sensitivity, 15 mv rms/inch. Re- 
current linear sweep, 3 to 50,000 cycles. Provision 
for Z-axis modulation. Has demodulator circuit for 
viewing modulation on RF signal. Reversing 
switches for both horizontal and vertical defiec- 


tion. in steel case, 944 x 124% set $229.00 


x 18” Shipping weight 35 ibs 
MODEL 292X 
SIGNAL 
_ GENERATOR 


Frequency Coverage 
125 ke to 220 mc 
Calibrated Output 
Less than 1 micro 
volt, up to 100,000 
microvoits. Leakage 
less than,0.2 micro 
voit 


net $266.00 
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Hewl Model 650 Video Generator .. . 
Net $310.90 

Flew! Wode\ 680 TV RF. Marker and 

Crystal Calibrator . Net $129.50 


nd Dependability 


- 


G 


° 
° 
LABORATORY 
MODEL 640 


: 
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9 
es 
“¢ 


tas 
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Sa 
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Wide-Range 
5” OSCILLOGRAPH 


An extremely versatile industrial and laboratory 
instrument. Wide band amplifier. DC response is 
0 to 4.5 mc, down 3 db. Built-in peak-to-peak 
calibrating voltages, 100, 10, 1, .1 volts. Sweep 
expansion, 6 times. Recurrent and driven sweep, 
2 to 30,000 cycles. Shielded and shock mounted 


Portable steel case, 14 x 1142 x 19” 
$355.00 


Shipping weight 44 Ibs 


MODEL 539-A 
TUBE TESTER 


Highly accurate engineers’ model Measures 
mutual conductance in micromhos. Permits choice 
of 3 AC signals, 0.25, 0.5, or 2.5 volts. Separate 
AC meter measures line voltage at al! times; sep 
arate voltmeter measures grid bias. Provision for 
plate milliammeter. Portable case, 16% x 18% «x 


7¥%2". With test leads and in Net $271.50 


structions. Shipping wt. 39 ibs 
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CAPACITOR TESTING 


In this photograph, an operator at the 
Vergennes, Vermont, plant of Simmonds 
Aerocessories, Inc., is testing small ca- 
pacitor units for accuracy before they 
are used in assembling Pacitron fuel 
gages, test equipment and other devices 


for aircraft applications. Exacting re 
quirements in the production of equip- 
ment of this kind make it essential to 
check even the smallest components to 
make sure that they comply with rigid 
specifications. 


TV'S FUTURE IN INDUSTRY 

In a technical paper presented at the 
Fall General Meeting of the AIEE at 
New Orleans, La., G. Holmes Wilson 
of Diamond Power Specialty Corp., Lan- 
caster, Pa., predicted that the future 
use of television in industry probably 
has a greater potential than that of 
commercial (entertainment) television. 
With the Utiliscope, industry’s counter- 
part of the commercial television appa- 
ratus, already being used in some 200 
different industrial applications, he 
pointed out that “the surface has hardly 
been scratched.” 

Mr. Wilson 
help perform the following basic func- 
tions in industry: (1) reduce accidents, 
(2) reduce operating costs, (3) reduce 
capital investment, and (4) under cer- 
tain conditions provide greater intelli- 
gence than can be gained by direct ob- 
servation. 


said that television can 


1953 IRE PRESIDENT 


Dr. James W. McRae, vice president 
of Bell Telephone Laboratories, has been 
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ase of sipgle r 


elected president of the Institute of 


‘Radio Engineers for 1953. He succeeds 


Dr. Donald B. Sinclair, chief engineer 
of the General Radio Company, as head 
of this 
30,000 radio engineers and scientists. 

Dr. McRae first joined the staff of 
Bell Telephone 1937 to 
do research work on transoceanic radio 
transmitters. During World War II he 
served for three years in the U.S. 
Army Signal Corps, where he attained 
the rank of colonel and received the 
of Merit for his services. He 
then returned to Bell Telephone Labora 
tories and in 1951 was appointed vice 


international society of over 


Laboratories in 


Legion 


president in charge of the systems de 
velopment organization. 


TRANSISTOR TELEPHONE UNITS 


A trial installation of transistor units 
is being made at Englewood, N. J., asa 
part of the customer long distance dial 
ing service introduced there by the Bell 
System in 1951. The transistors will be 
used in oscillators to generate the elec 
trical signals by which the numbers of 
a called telephone are sent from one 
central office to another. 

Shown in the photograph are F. E 
Blount (left), who helped develop the 

and Dr. William 
who Bell 


oscillator, 
(right), 


Shockley 


directed Telephone 


Laboratories’ transistor research pro- 
ject. Mr. Blount holds one of the trans 
sistors, six of which are used in each 
oscillator. 

With this new transistor equipment— 
much smaller and less expensive than 
the vacuum tube units previously em- 
ployed—the signalling equipment, in- 
stead of being centrally located, can be 
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placed exactly at the points where it is 
needed. 


FLEXIBLE COIL FORMS 


Now available from the 
Paper Tube Company are coil forms 
with special flexible flanges—a new ad 
vancement in coil form 


Precision 


construction- 


which completely eliminate taping op- 
erations on motor field coils 
“Flexiform” bobbins, they cut both pro 
duction time and labor requirements in 
installation —a highly important 
factor in speeding up assembly lines, 
especially where mass production tech 
niques are desirable. 

“Flexiform” 


supplied in shapes and sizes as speci 


Known as 


coil 


bobbins can be readily 
fied. Flanges are of flexible rope paper 
while dielectric kraft paper is used for 
the core. For further information, write 
to the Precision Paper Tube Company, 
2035 W. Charleston Street, Chicago 47, 
Ill. 


LARGER QUARTERS 

Consolidated 
tion has opened new and larger offices 
for its subsidiary company, CEC /n- 
struments, Inc., at 285 Madison Avenue, 
New York, N. Y. Walter J. Beagan, 
New York and Northeastern U. S. man- 
ager, will be in charge. 

These offices will handle and 
services for Consolidated Engineering’s 
line of analytical instruments for sci- 
ence and industry, including the com- 
pany’s newly announced electronic com- 
puter and automatic 
equipment. 


Engineering Corpora- 


sales 


data handling 


“DRAG DISTORTION” 

According to a study made by 
Rabinow and Ernest Codier of the Na 
tional Bureau of Standards, if a phono- 
graph needle can move longitudinally 
(tangentially) with respect to the 
groove of an ordinary laterally recorded 
disc, the needle will not follow perfectly 
the lateral excursions of the groove, and 
distortion” will result. In the 
playing back of recorded music, this dis- 
tortion may apparently result in spuri- 
ous tones of greater amplitude than the 
tones originally present. 

It was not practical to measure elec- 
trically the amount of distortion caused 
by this longitudinal motion because of 


Jacob 


“drag 
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the simultaneous presence of other 
forms of distortion. It was possible, 
however, to determine the magnitude 
of the longitudinal motion, and by com 
putation to arrive at the character and 
amount of distortion attributable to this 
motion. 

This work has been reported in detail, 
with mathematical analysis, in the Jour- 
nal of the Acoustical Society of America, 
Volume 24, No. 2 (March, 1952). 


WEATHER SENSING EQUIPMENT 


Motorola, Inc., 4545 W. Augusta Blvd., 
Chicago 51, Ill., has announced the de- 
velopment of a new weather sensing 
unit Detector.” 
Designed primarily for the de-icing of 


microwave antennas, this unit may be 


known as the “Snow 


used wherever severe icing conditions 
and snowfall impair the operation of 
moving parts. An integral heater melts 
the snow and ice collected in the “bowl.” 

Fully detector 


turn on the heating elements whenever 


automatic, the will 


cing condition - ) 30 
at 117 volts é 5 re 
out external 


amperes 
switched with 
The heating ele 
then remain on I 
past. No 


at higher temperatures 


ments will 
ing hazard power 


umed 


CAR RADIO SYSTEM 
One of Motorola, Inc.'s 450 


two-way 


160 me 
radio systems for automobile 

ervice has been in- 
stalled by the District of Columbia Di 


vision of the American Automobile As 
sociation in Washington, D. C 


emergency radio 


9 and was 
given its initial test. The test 
first 
northwest 


Maryland; 


recently 
driven over the areas of 
part of 
two-way communication was 
The 
banks of 
the Potomac River and across the Chain 


car was 
Washington and 


maintained over the entire area 


car was also driven along the 


Bridge to Virginia, with no dead spots 
noted in the Virginia area. 

The transmitter is in- 
stalled 100-foot building in 
northwest Washington. It has a power 
output of 2( with an antenna 


base station 


atop a 


watts 
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power gain of 8 db. The mobile unit 
also has a power output of 20 watts 
into a rooftop quarter-wave antenna. 


RAYTHEON LABORATORY 

Under construction at Bedford, Mass.., 
is an electronics laboratory that is ex 
pected to be one of the most advanced 
laboratories ever built for the develop 
ment of electronics equipment used in 
conjunction with aircraft. Operation of 
the laboratory, which is being built by 
Raytheon Manufacturing Company, will 
be concerned almost exclusively with re 
search and development work for the 
U.S. Navy. To cost nearly $2,000,000 
and to have 100,000 square feet of floor 
space on two floors, the new plant will 
be situated on about 15 acres of land at 
the north end of Hanscom Airfield. 


HIGH SPEED CALCULATOR 
By March, 1953, the Armour Research 


Foundation expects to have installed 


and in operation a “card-programmed 


calculator” which will be available to 


serve business and industry in the Chi 
cago area. 
The new now on order 


from Int: Machine 


Corporation, is a digital computer. The 


calculator, 


rnational Business 


information necessary for the machine 


to operate is fed into it on punched 
cards that provide the operator with a 
number of 
After the operator sets up the machine 


large possible operations 
for a problem and specifies the opera 
tions he wants it to perform, the ma 
chine will not only carry out the oper 
ations but also make all the necessary 
which 


decisions as to the sequence in 


they should be performed. 


CONSOLIDATED APPOINTMENTS 


Two appointments have been an 
Consolidated Engineering 
Wilson § 
Brubaker as senior research physicist 
and that of Dr. Paul Brock as engineer 


Brubaker wil! 


nounced at 
Corporation—that of Dr. 


ing mathematician. Dr. 
work mainly in the field of mass spec 
troscopy, while Dr. Brock has been as 
signed to the company’s computer group 

Dr. Brubaker 
a member of the 


times 
faculties at Miami 
University, Cal Tech, and Ohio State 
University. Before joining Consolidated, 


was at various 


he served for nime years as section 
manager for the physics department of 
Electric 
East Pittsburgh. 

Dr. Brock formerly did computation 


work with the Kellex Corporation and 


Westinghouse Corporation in 


served as senior mathematician for the 


Reeves Instrument Corporati mn 
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Made of the finest dielectric kraft, fish paper, acetate, 
or combinations, PRECISION Paper Tubes are die 
formed under heat and pressure. Uniformity, strength, 
and light weight are assured. High manufacturing 
standards and rigid testing result in maximum insu- 
lation, heat dissipation, and moisture resistant char 


acteristics. 


Available in any shape, length, 1.D. 


or O.D 


Finished to your exact specifications. 
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LOOKING 
at TUBES 


By WILFRID B. WHALLEY 


Adjunct Professor of Electrical Engineering 
Brooklyn Polytechnic Institute 


Brief history of the orthicon television pickup tube. 


AST month the design and operating 

characteristics of the remarkable 

tube development—the iconoscope 
were discussed. This first practical tele- 
vision pickup device is still in active 
use, particularly for present-day mov- 
ing picture film reproduction. While it 
has good resolution and is relatively 
simple in design, its bad qualities of 
“shading” and low sensitivity have led 
to intensive research and development. 
From this research have come various 
types of pickup tubes having very high 
sensitivity and quite uniform bright 
ness level. 

The 


velocity 


iconoscope showed that high 
electron beams gave copious 
secondary electron emission from the 
mosaic which reduced the sensitivity 
and false signals. 
Two basic approaches were made to 
solve these problems. The first was to 
employ an auxiliary photocathode which 
led to the image iconoscope (known in 
Europe as the super emiscope); the 
second approach was to employ a beam 
of low velocity electrons for scanning, 
which prevented secondary electrons 
from being produced. After intensive 
development, this latter method led to 
the orthicon and later to the 
orthicon, 


also superimposed 


image 


Low Velocity Scanning 

Low velocity electron beam pickup 
tubes have become so satisfactory and 
are now used so extensively that it is 
of real interest to review the 
research work. 

The first problem encountered with 
low velocity 


prior 


electron operation con- 


diameter. With the 
usual type of electrostatically focused 
gun, the diameter was so large that the 
resolution 


cerned the beam 


Hence, 
new guns and methods of using them 
had to be designed. 

In addition to the problem of keep 
low voltage electron beam in 
focus, it was found ‘that the electron 
must arrive at the mosaic as nearly 


was unsatisfactory. 


Ing a 


perpendicular to the surface as possible. 
If arrival were at an oblique angle 
(which could readily occur under sim- 
ple operating conditions due to small 
electric fields at the surface of the 
mosaic), then the oblique beam would 
simultaneously influence several ele- 
mentary areas of the mosaic and pro- 
duce a radical drop in resolution. So 
that there would be some possibility 
of the electron beam arriving perpen- 
dicular to the surface, a new photo- 
electron emitter had to be developed 
whereby the image of the scene could 
be focused on one surface and the scan- 
ning by the electron beam could take 
plece on the opposite surface. This dif- 
fers from the where both 
the image of the scene and the scanning 
take place on the same surface, requir- 
ing the high velocity electron beam to 
sean obliquely. 

Several new types of mosaics and 
photoelectron emitting surfaces were 
devised. One type, which can be called 
the translucent target mosaic, was con- 
structed in the following manner. The 
caesium silver particles were produced 
on one surface of a thin glass or mica 
sheet, while the signal plate (which in 
the iconoscope mosaic is opaque) was 


iconoscope, 


made transparent. Condensation of 
metallic vapor was controlled to a 
density which would still allow a large 
percentage of light to pass through. 

Other types included “two-sided mo- 
saics” and translucent photocathodes. 
By suitably combining these various 
photocathodes and mosaics in evacuated 
envelopes, it was then possible to de- 
termine the operating characteristics 
of low velocity electron beam scanning, 
without the need of an electron gun 


Experimental Methods 


Figure 2 
of one 


shows the arrangement 
of these experimental tubes. 
This tube contained a standard mosaic 
(similar to that used in the iconoscope), 
shown with the lead going to the video 
amplifier, and a photocathode having 
a conducting photosensitive surface. 
This photocathode was placed perpen- 
dicular to the surface of the mosaic, 
and both were immersed in the d.c. field 
of an electromagnet. The two pole 
pieces of the electromagnet were at 
right angles so that the flux paths fell, 
as accurately as possible, on 
of circles of increasing radius. 
A novel arrangement was the use of 
an external cathode-ray tube to provide 
the means for electron scanning in the 
pickup tube. The scanning raster on 
the face of the cathode-ray tube was 
optically focused onto the photocathode, 
which then emitted low velocity photo 
electrons. Since the flying spot scanner 
operated at high voltage, the focused 
light beam diameter was reasonably 
small; and the groups of photoelectrons, 
emitted line by line during the scan 
ning, were of correspondingly small 
diameter. The gun of the cathode-ray 
tube was supplied with blanking pulses 
so that the light beam was cut off dur 
ing the retrace time, thereby avoiding 
another source of spurious signals. 
The d.c. magnetic field was essential 
both to keep the emitted electrons in 
focus as they moved toward the mosaic, 
and to cause them to arrive 
dicular to the mosaic surface. As the 
electrons entered on a path parallel 
to the magnetic field, they were con- 
strained to follow the magnetic lines. 


sectors 


perpen 


Fig. 1. (A) Pickup tube using secondary emission amplification. (B) Schematic diagram of an orthicon. 
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Since these electrons were of low 
velocity (characteristic of photoelectron 
emission), no secondary electrons were 
produced at the The 


device provided a picture signal with 


mosaic surface. 


a steady background and a resolution 
determined chiefly by the diameter of 
beam from the 


tube 


the light auxiliary 
cathode-ray 

On each portion of the mosaic where 
the incident light was zero (dark area 
of the scene), the silver particles would 
move to an equilibrium potential such 
that arriving electrons from the scan- 
ning photocathode would be turned back 
and no signal current would flow to the 
amplifier. Conversely, on each portion 
that was illuminated by the scene, the 
potential would shift during the frame 
period to a more positive potential, due 
to the loss of photoelectrons. This small 
positive potential was then neutralized 
by the scanning photoelectrons, and it 
produced an output signal proportional 
to the light 

Figure 1A shows another experimen 
tal low velocity scanning tube. This also 


intensity. 


employed an auxiliary flying spot light 
beam, but the internal was 
more complex. It made use of a trans 
lucent photocathode at the right, on 
which the image of the scene 
focused, a two-sided mosaic near the 
center which was connected to the video 
preamplifier, and another 
photocathode at the left 
The whole structure was placed in- 


structure 


was 


translucent 


side a long “focusing” coil which pro 


duced a d.c. magnetic field parallel to 
the axis of the tube, as compared to 
the curved field of Fig. 2. The light 
beam caused photoelectrons to enter 
the accelerator field moving toward the 
mosaic. Photoelectrons proportional to 
the light intensity 
from the photocathode, and 


these were accelerated toward the other 


were also emitted 


picture 


side of the mosaic. The secondary elec 


tron emission multiplication produced 


by the accelerated photoelectrons pro 

vided a larger signal from this device 

than that of Fig. 2. 
These experimental 


devices showed 


the real advantages of low velocity 


Fig. 2. Pickup tube using photoelectrons. 
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scanning but, needless to say, due to 
the external cathode-ray tube, they 


were not practical studio devices. 


The Orthicon 

The axial magnetic field produced by 
the large focusing coil was essential to 
low velocity electron operation, yet the 
scanning field had to be produced at 
right study of 
electron paths through a combination 
axial and perpendicular magnetic field 
showed that the electrons only diverged 


angles to the axis. A 


from the axis while in the perpendicular 
field. Hence, the aperture of the scan 
ning field had to be at least as large 
as the mosaic. 

A tube incorporating these principles 
Fig. 1B. It will be seen 
that the whole tube structure from the 
electron gun to the target was enclosed 
by the focusing coil. As the electrons 
left the gun through a limiting aperture 
of smal! diameter, they entered a pair 


is shown in 


of deflection plates. In these combined 
axial magnetic and electric fields, the 
electrons followed a cycloidal path to 
ward either the left or right, depending 
time in the horizontal 
cycle. Leaving the deflection plates, the 


upon the scan 
electrons again moved parallel to the 
axis until influenced by the perpendic 
magnetic field of the vertical de 
flection coil. After leaving the deflection 


ular 


coil, they again moved parallel to the 
axis toward the mosaic, and were col 
lected in proportion to the potential of 
each part of the surface (as determined 
Elec 
not collected at the 
returned on a path to the de 


by the degree of illumination). 
trons which were 
target 
flection plates which was almost iden 
forward path, and then 
moved on toward the collector. 

In practical 


tical to their 


use, the focusing coil 
that it could be ac 
for alignment with 
the axis of the gun. The tube was care 
fully shielded. Otherwise, rela 
tively weak external fields would have 
been able to cause motion of the d.c 
field and distort or reduce the 
resolution of the picture signal. Blank 
ing pulses were supplied to the electron 
prevent retrace “smearing.” 

This pickup tube, which was named 


was mounted so 


curately adjusted 


even 


axial 


gun to 


the orthicon, had the good operating 
characteristics of the earlier experi 
mental devices of Fig. 1A and 2, but 
had a larger output signal as well, due 
to the greater scanning current obtain- 
able from the electron gun. The designa 
tion “orthicon” was chosen because a 
plot of output signal current over a 
useful range of input light intensity 
is a straight line. (“Orth,” in Greek, 
means straight). It produced output 
signals almost completely free from the 
“shading” present in an iconoscope, had 
higher efficiency and a resolution of 
better than 400 lines. a 
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U.H.F. GENERATOR 

Having a frequency range of 300 to 
1000 me., the Model 84-TV standard 
signal generator is useful for deter- 
mining the characteristics of television 
receivers for the u.h.f. band and other 
equipment operating within that range. 


It was developed by the Measurements 
Corporation, Boonton, N. J. 

The output voltage of the Model 84- 
TV is continuously variable from 0.1 
volt 50-ohm 
load. Output impedance is 50 ohms and 
the VSWR is 1.3 to 1 The 
filament of the oscillator tube is oper- 


microvolt to 1 across a 


or better. 


ated from an external d.c. supply in 
order to remove residual hum. 
Modulation, 
from 0 to 80%, may be obtained from 
an internal 400-cycle oscillator. 


continuously variable 
Provi- 
sion has also been made for applying 
external modulation within the range 
of 50 to 20,000 cycles. Percentage mod- 


ulation is indicated by a panel meter. 


MECHANICAL FILTER 


Far more rigid control of transmit 
ter sideband radiation as well as rejec 
tion of adjacent channel interference 
in receivers is claimed possible with the 
Collins filter. This 


mechanical unit is 


being offered to the electronics industry 
on a component basis and in addition is 
being incorporated by the Collins Radio 
Company in new transmitter and re 
ceiver designs. 
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The filter is a magnetostrictively 
driven unit for intermediate frequency 
application. Its unusual selectivity and 
readily ap- 


plicable to both military and commer- 


its miniature size make it 


cial designs. The entire unit is housed 

in a hermetically sealed case smaller in 

size than a normal i.f. transformer. 
More detailed avail 


able on request from the Collins Radio 


information is 


Company, Cedar Rapids, Iowa. 


DIRECTIONAL COUPLERS 

Wideband directional couplers, widely 
applicable tools for measuring numer- 
ous parameters relating to transmission 
lines, have been announced by Sierra 
Electronic 813 Brittan 
Avenue, San Carlos, Calif. By the use 


Corporation, 


of these couplers, with suitable addi- 


tional instrumentation, reflection co 
efficient 


thus 


can be determined directly, 


permitting the simplification of 


several important transmission line 
measurements 

The Sierra couplers are available in 
three models, 137 and 138 for the fre- 
1500 me., and 
139 for the frequency range of 10 ke. to 


1 me. 


quency range of 30 to 


Operating characteristics are 


shown in the accompanying illustration 


ACCELEROMETER 

For measurement of high frequency 
shock and vibration, the Endeveo Cor 
poration has made available a “thimble 
size” accelerometer of little weight and 
large output, designed in three models. 
The small size and weight permits test- 
ing of small components under actual 
or simulated shock and vibration condi 
tions, while the small size and large 


output is well suited for missile, air- 
craft and vibration table measurements. 

This instrument gives a self-gener- 
ated output of 5 millivolts per G. Out- 
put is flat (+5%) over the range from 
5 eps to 5000 cps, and is stable to with- 
in 5% over a temperature range of 


-~20°C to +70°C. Model 2201 is a gen- 


at '¢) 


stainless steel version 
vith a weight of 0.5 ounces and an out- 
nut of 5 millivolts per G; Model 2202 
is a special, lightweight unit weighing 
0.3 ounces; and Model 2203 is a large 
output unit generating 10 millivolts per 
G. Additional information may be ob- 
tained from Endevco Corporation, 180 
E. California Street, Pasadena 1, Calif. 


eral-purpose, 


RANGE, RANGE-RATE CALIBRATOR 

The Model 312 range, range-rate 
calibrator provides a simulated target 
for checking the range and range-rate 
of radar gun laying or ranging systems 
accurately rapidly. Recently an- 
nounced by Missouri Research Labora- 
Inc., 2109 Street, St. 
Louis, Mo., it may be used in the lab- 


and 


tories, Locust 
oratory or on the production line. 
Operating from an external or inter- 
nal trigger, this instrument will check 
or calibrate range with an accuracy of 
.25% from 0 to 50,000 yards (in steps 
of 0—500, 0—5000, 0 


50,000) and 


range-rate either in or out from 0 to 
1500 knots with an accuracy of .5%. Al- 


though the Model 312 was designed for 


60-cycle operation, 400-cycle models are 
available, and the 
that it can supply any combination of 
range and range-rate on request 


company indicates 


R.F. GENERATOR 

Westinghouse Electric Corporation's 
new 25-kw. r.f. generator is available in 
both standard and de luxe models. The 
standard model is for use on relatively 
long production runs where readjust- 
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ment is infrequent; taps on the plate 
transformer provide power output con- 
trol. The de luxe model uses saturable 
provide reliable stepless 
power control, thereby facilitating the 


reactors to 
quick setup changes required on short 
production runs of a variety of jobs. 
An electronic keying circuit is also in- 
cluded on the de luxe model to permit 
rapid and precise control of heat cycles. 

The unit is rated at 25 kw. continuous 
NEMA 
standards, and the tank circuit has a 
high kva. rating. Both 
components arranged for easy access in 
For fur- 
Westinghouse 


at 450 ke. in accordance with 


models have 
inspection and maintenance. 
ther information, write 
Electric Corporation, Box 2099, Pitts- 
burgh 30, Pa. 


FREQUENCY CALIBRATOR 

Measurement Limited, 
Arnprior, Ontario, has announced the 
availability of their Model CFR-1 fre- 
quency calibrator. A portable, self-con 
tained 


En gineering 


secondary frequency standard, 


it provides accurate frequencies in the 


10 ke. to 500 mce., with a sta 
bility of 1 part per million 
Model CFR-1 is designed for labora 


tory or 


range of 


production checking and cali- 


bration of r.f. signal gerierators, re 


ceivers, wavemeters and frequency me 
ters, in addition to many other applica 
source of accurate 


tions requiring a 


frequencies. Electrical features include: 
five fundamental frequencies with their 
associated harmonics, individual crystal 
controlled oscillators, an internal aperi 
odic detector, modulation level control, 
and an electronically regulated power 
supply. Output frequency may be mod 
ilated by an internal 400-cps signal 
TV CAMERA FOR INDUSTRY 
Producticn of a highly portable, self 
contained TV 


justments on the 


camera, having all ad 


unit itself, has been 
announced by the Dage Electronics Cor- 
poration. Of “briefcase” size, the cam 
era is tailored specifically to the visual 
requirements of business and industry. 

The Dage unit features a simplified 
circuit that 
attention 
harder to focus than any home receiver. 


For remote viewing, any standard tele- 


requires a minimum of 


and maintenance. It is no 


vision receiver can be connected to it 
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by means of a single inexpensive co- 
axial cable. A 
hooked up with one or more TV receiv- 
ers or, conversely, a number of cameras 
set at different locations can televise to 


single camera can be 


one or more receivers. 

For more information, write to the 
Dage Electronics Corporation, 69 North 
2nd Street, Beech Grove, Indiana 


DIGITAL RECORDER 


Now available from the Perkeley 
Scientific Division of Beckman Instru 
1550 digital 


is the Series 


recorder—a printed readout for high 


ments, Inc., 


speed electronic counters. Composed of 
a readout unit and a printing recorder, 
the instrument provides a direct means 
of permanently sequential 
numeral 
form on standard adding machine tape. 


recording 


count information in Arabic 


This digital recorder is designed to 
operate from electronic counters, time 


interval meters, events-per-unit-time 


meters, nuclear scalers, or other ele 
tronic totalizing devices at a maximum 
cycling rate of one printout every .8 


second. Recording and indicating capa- 
city is 3, 4, 5 or 6 decades. Most stand 
ard Berkeley instruments now in us« 
an be readily 


adapted for operation 


with this unit. 


ILLUMINATED PANEL METER 


The difficult problem of illuminating 
miniature meters has been overcome by 
International Instruments, Inc., in their 
1%” meter. A 
D’Arsonval movement permits light to 


new panel compact 


go through a sealed “peep” window in 
of the instrument 
movement 


the rear 
over the 


case, pas 
diffused 
through a translucent plastic scale. The 


and be 


source of illumination is a miniature 


aircraft lamp, mounted in a specifically 


designed housing attached to the bac} 
of the case. 

Available in two styles Model 150 
(round case) Model 153 
case), the single unit assembly is said 
to make installation fast and easy. The 

(Continued on page 31) 
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Just press-fit... that's all! 
NEW— 


Scalectro miniature 


STAND-OFF and FEED-THRU 


TEFLON* INSULATORS 


and even beyond. 


newest advance 


for High Frequencies up to 
Sealectro Miniature Teflon® Insulators 
commerca 


mn electronics nsulation ovutpertorm all 


ceramic and plastic nsulotors in electrical and me 
chanical properties—and permit great assembly econ 


omies and easy miniaturizot 


they install in seconds! 


Drill hole diameter .005” smaller 
than body diameter of insulator 
Press-fit insulator into hole with 
Press-Fit Hand Tool thot 's 
alll nexpensive Press Fit Hand 
Tools ore available in 3 sizes 
to fit every type of Sealectr« 


Insulotor. 


mechanical features 


Assembly time and costs slashed: 
Sealectro s new design, toughness ond 
installation by 
assembly tech 


compressibility permit 
high-speed economical 
nics rever before possible with ceram 
stand-off and teed-thry 
Require minimum space: 
minioturization 
No breakage in transit or assembly 
Shock-proof and vibration-proof 


insulators 
enables 


electrical properties 


OF SEALECTRO Miniature Teflon* INSULATORS 


strength 
(0149.44) 

(0257-45) 

% #.H. (0257 

cycles (DI5 

electric constant ! cycles (D015 § 2.{ 
Power factor, 60 cycies (D150-45T) 0005 
Power factor, 10° cycles (0150-45T) 0.0005 


excellent 


Dielect short-time 

6 n 
v ume resistivity 
Surface resistivity, 10¢ 
Dielectric constant, 60 
, 


Temperature stability of dielectr properties 


1000-2000 volts/mi! in thicknesses of 5 to 


other properties 


OF SEALECTRO TEFLON*® INSULATORS 


Tensile strength, 77 F. (0638.44T) 1500.2500 ib/sq.in 
Elongation, 77 F. (0638-447) 100-200% 
Stiffness, 77 F. (0790-447) 000 Ib./sq. in 
mpact strength, Izod 70 F 
(D256-41T) 2.0 ft.-ib./in 
act strength lzod , 
(D256-41T) 
Moximum service temperature* 
Woter-absorption (0570-42 
Specific gravity (0792-44T) 
(0635-44) 
weathering 


4.0 ft.-Ib./in 
500 F 
2.1.2.3 

nonflammable 

excellent** 
c 


Flammability 
Resistance to 
** Teflon hos been used successfully in mony coses 
t higher temperatures. This is @ conservative genero 
‘ pose upper limit 

**No detectable change after 


years of outdoor ex 
re in Florida 


SEALECTRO Teflon* Insulators are available 
n 6 Stond-Off and 5 Feed-Thru models—and 
n sizes to specificotion. These insulators ore 
products of Sealectro Corporation and ore 
nationally merchandised by Groyburne Corpo 
Grayburne complete stock 
mmediate delivery 


ation corries a 


f these insulators for 
Write for latest Catalog ZE.1 and price schedule 
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103 Lafayette Street. New York 13, N. Y. 


ENGINEERING 25 


PREDETERMINED COUNTERS 


Of special interest to production men 
are the new “SP” small, predetermined 
productimeters, designed for both stroke 
and rotary application, which can con- 
trol production to the exact quantities 
required and eliminate losses due to 
overruns and underruns. Complete de- 
scription, specifications, dimensional 
data, and switch capacities are con- 
tained in Bulletin No. 501, available 
on request from the Durant Manufac- 
turing Company, 1919 North Buffum 
Street, Milwaukee 1, Wis. 


COPPER-OXIDE RECTIFIERS 


Basic characteristics and applications 
of copper-oxide rectifier stacks are de- 
scribed in an eight-page, two-color 
booklet which is being offered by the 
General Electric Company, Schenec 
tady, 5, N. Y. Designated as GEA- 
5699A, the booklet is complete with 
charts, graphs, and tables illustrating 
the characteristics, 
cuit design, and application 
copper-oxide rectifiers. 


manufacture, cir- 
of G-E 


ELECTRICAL LAMINATIONS 


T &S& 
the special 
used in 


electrical laminations 
“OrthoSil” oriented 
their manufacture—are 


~and 
steel 
covVv- 


ered in Bulletin L-752, now being 
offered by Thomas & Skinner Steel 
Products Company. Materials, specifica- 
tions, and test results are described, 
accompanied by actual size drawings 
of special and standard shapes, speci- 
fication tables and graphs. 

For your copy of Bulletin No. L-752, 
write to Thomas & Skinner Steel Prod- 
ucts Co., 1124 East 23rd Street, Indian 
apolis, Ind 


LACQUER AND CEMENT 


Some of the important properties of 
“Q-Max” A-27 lacquer and “Q-Max” 
A-27 for radio and electronic 
service are discussed in detail in Bul- 
letin 752, copies of which may be se- 
cured on request from Communication 
Products Inc., Marlboro, 
N. J. Tables on various test data are 
included, as well as diagrams giving 
power factor, loss factor and dielectric 
constant values. 


cement 


Company, 


DIRECT-WRITING RECORDERS 


The advantages of using Sanborn 
equipment for the study and recording 
of a wide variety of electrical and 
mechanical phenomena are explained 
in a 16-page bulletin which has just 
been released. Entitled “7 Advantages 
of Sanborn Direct-Writing Recorders 
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for Industria] Users,” this bulletin may 
be obtained without obligation by writ- 
ing to the Sanborn Company, 38 Os- 
borne St., Cambridge, Mass. 


RADIO TELEMETERING 


A four-page brochure presenting air- 
borne and ground station equipment 
and accessories for radio telemetering 
is now available. Copies may be had by 
writing to Applied Science Corporation 
of Princeton, P. O. Box 44, Princeton, 
N. J. 

Charts show building block acces- 
sories in complete PW or PDM systems 
and custom-engineered ground station 
and laboratory equipment for the recep- 
tion, recording, calibration, lineariza- 
tion, plotting and tabulation of data 
from airborne systems. The ASCOP 
fully automatic data treating device for 
reading and processing telemetering 
data is also covered. 


CIRCUIT BREAKERS 


“What You Should Know About Cir- 
cuit Breakers” explains the operating 
principles of basic circuit breaker de- 
signs and provides engineering data on 
factors of application. This manual, 
which has just been published by the 
Heinemann Electric Company, also in- 
cludes simplified diagrams showing the 
three basic types of circuit breakers in 
general use today with a brief descrip 
tion of each. 

Copies of Manual 101 are available 
upon request from the Heinemann Elec- 
tric Co.,502 Plum Street, Trenton 2, N. J. 


PRECISION RESISTANCE INSTRUMENTS 


The complete line of precision elec 
trical 


resistance instruments and elec- 
Tech 
described in a 
38-page catalog which has recently been 
released. Among the instruments cov- 
ered are various attenuators and poten- 
tiometers, meter multipliers, matching 
networks, decade units, microhmmeters, 
tap switches, and many others. 

Copies of this bulletin may be ob- 
tained by writing to Tech Laboratories, 
Inc., 14E Edsall Boulevard, Palisades 
Park, N. J. 


tronic devices manufactured by 


Laboratories, Inc., is 


CHOPPERS 


Catalog 280B, available from Stevens- 
Arnold Inc., 22 Elkins Street, South 
Boston 27, Mass., describes the 1953 
models of the Stevens-Arnold d.c.-a.c. 
choppers. These choppers are electro- 
mechanical precision vibrators, de- 
signed with emphasis on long life and 
low noise level. Having a frequency 
range of 10—-500 cps, they are used as 
modulators or demodulators. 

+~@~ 
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“PRINCIPLES OF RADAR,” Third Edi 
tion, edited by J. Francis Reintjes and 
Godfrey T. Coate. Published by Me 
Graw-Hill Book Company, Inc., 330 
West 42nd Street, New York 36, N. Y. 
985 pages. $7.75. 

As before, the third edition of “Prin 
ciples of Radar,” compiled by members 
of the staff of the M.I.T. radar school, 
deals with the basic concepts and tech- 
niques of radar. It presents the engi- 
neering principles of the pulse circuits 
and the high frequency devices common 
to nearly all radar systems. 

In this latest edition, the order of 
presentation has been completely reor- 
ganized, and virtually all of the 
rial has The subject 
matter has been expanded by approxi- 
mately 20 per cent, and more than half 
of ‘the illustrations are new. A chapter 
on r.f. transmitting and receiving sys 
tems has been added. 

The book begins. with a description of 
the general features of radar systems 
system components. This 


mate 


been rewritten. 


and material 


is followed by detailed discussions of 
pulse circuits and their application to 
radar modulators, indicators, and re- 
ceivers. The latter part of the book is 
devoted to the r.f. aspects of radar; it 
covers basic concepts pertaining to 
transmission lines, wave guides, cavity 
resonators, and antennas, together with 
the techniques of their use. 


‘“FUNDAMENTALS OF ENGINEERING 
ELECTRONICS” by William G. Dow, 
Professor of Electrical Engineering, 
University of Michigan. Second Edi 
tion. Published by John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York 16, 
N. Y. 627 pages. $8.50. 

The most important broad objective 
of this book is to make it relatively easy 
to achieve a reasonably complete and 
satisfactory understanding of the in- 
ternal functioning of the electron de 
vices that serve as the active elements 
in electronic Professor Dow 
has arranged and described the funda- 
mentals of charged-particle behavior in 
such a way as to appeal to the engi 
neer’s analytical approach. Principles 
of particular importance to the engineer 
are selected for study; illustrations of 
these principles are drawn from engi 
neering practice; and physical concepts 


circuits. 


TRANSMISSION LINE IMPEDANCE MEASUREMENT 
By GERALD W. LEE 


HEN SETTING up a new broadcasting 

station, the radio engineer is always 
faced with the necessity of knowing ac- 
curately the characteristic impedances of 
the transmission lines. The following 
method of determining line impedance 
is comparatively recent and is not given 
in detail in any of the various textbooks 
on broadcast engineering. 

The equipment needed is an r.f. sig- 
nal generator, an r.f. bridge, a detector, 
and an accurate 0—1000 ohm decade re- 
sistance box or a variety of calibrated 
resistances of values near the theoretical 
impedance of the line. A decade box is 
more satisfactory as it is usually cali- 
brated in steps of one-tenth ohm, and 
therefore the characteristic impedance 
can be measured to that accuracy. 

1. Connect one end of the transmission 
line through the resistance box to 
ground, The ground connection may 
be made to the line ground; and the 
box should be set at the theoretical 
line impedance. 

Set the r.f. signal generator for the 

frequency at which the station will 

operate, and to it connect the r.f. 

bridge and detector in the usual 

manner for measuring impedance, as 
shown in the block diagram. 

“Look into” the line with the im- 

pedance measuring gear at the end 

opposite to that at which the decade 
resistance box is connected. 

Vary the decade resistance box until 

the resistance measured by the r.f. 

bridge equals the resistance of the 

box. This resistance is then the char- 
acteristic impedance of the trans- 
mission line. 
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A brief discussion of the theory in- 
volved in measuring by this method 
may be in order. Terman states: “In 
non-resonant lines the terminating im- 
pedance Z, at the end to which the line 
delivers the power is made equal to the 
characteristic impedance. There is then 
only the incident wave train present and 
the power is transmitted at unity power 
factor. The power loss and peak voltage 
to which the line is subjected are then 
less than with any other mode of oper- 
ation.” 

The above is essentially what has been 
done here, that is, the load impedance 
has been made equal to the character- 
istic impedance so that it is possible to 
look into the line and see its charac- 
teristic impedance. 

In conclusion, it is the opinion of 
the author, which has been verified 
many times in the field, that the above 
procedure is easily the most accurate 
and time-saving method yet devised of 
measuring line impedance. 


Block diagram of method employed. 
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TRANSMISSION LINE SHIELD OF 
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are so treated as to permit ready de 
terminations of magnitudes. 

Among the changes which highlight 
the second edition are: the MKS system 
of units is employed throughout; the 
analysis of the behavior of space-charge- 
control tubes has been modernized by 
the introduction of equivalent electro 
static circuit and equivalent grid sheet 
potential concepts; basic new principles 
that must be employed in electron tubes 
designed for use in the u.h.f. and micro 
wave frequency ranges are presented; 
and the basic aspects of semiconductor 
energy-level diagrams and their gen 
eral relation to the behavior of tran 
sistors are discussed with reference to 
the Fermi distribution function and the 
Fermi energy-level 


—Why use— 


Microwaves ? 
Read 


Essentials of 


MICRO- 
WAVES 


By ROBERT B. MUCHMORE, 
Hughes Aircraft Co. 


A new book presenting in basi 
terms——without mathematics- 
the physical principles and appli- 
caticns of microwaves. Covers 
wave propagation end reflection, 
cavity resonators and filters, micro 
wave antennas, electronic devices, 
noise, microwave radio systems 
and relays, radar, and microwave 
measurements. 


1952 236 pages $4.50 
W rite for copy on 10-day approval 
JOHN WILEY & SONS, INC. 


440 4th Ave., New York 16, N. Y. 


Electronics Engineer 


Group leader required to take charge of 
an electronics laboratory engaged in analyti- 
cal instrument development. Design ability 
in conventional circuitry as applied to a.c 
and d.c. amplifiers, power supplies, light de- 
tection devices, thyratron circuits, discrimi- 
nators, magnetic circuitry and fractional 
horse-power motors desi 

Five years experience or advanced degrees 
in liew of part of this experience required. 
This position is a permanent one with an 
old established instrument company who is 
a leader in the field. 

Send résumé with salery requirements te: 

Personnel Manager 


Fisher Scientific Company 


717 Forbes St. Pittsburgh 19, Pa. 
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WILLIAM W. DEAN is now the director of engineering of 
the Langevin Manufacturing Corporation, New York, N. Y. 
He was associated with General Electric Company for 11 
years prior to joining the Langevin organization; since 1945 
he has been audio facilities project engineer in G-E’s broad- 
cast engineering section at Electronics Park. A senior mem- 
ber of the IRE, Mr. Dean is the author of a number of 
technical audio facilities. 


papers on broadcast 


DONALD N. KIRKPATRICK has appointed chief 
engineer of the National Company, Inc., Malden and Mel- 
rose, Mass., 


been 


in which position he will be responsible for all 


engineering activities including the development of new 


products. Mr. Kirkpatrick graduated from Lafayette Col- | 


lege in 1932. Prior to his most recent employment as chief 
engineer of the Boonton Radio Corporation, he had already 
had 13 years of experience in the electronics industry. 


JOHN K. McDONOUGH was promoted from general sales 
manager to general manager of the Radio & Television 
Division of Sylvania Electric Products Inc., Buffalo, N. Y. 
Mr. McDonough joined Colonial Radio Corporation, prede 
company of the division, in 1943, and 
assistant to the vice president in charge of operations before 
1949. When 
division of Sylvania, he was appointed sales manager. 


cessor served as 


becoming sales director in Colonial became a 


DR. CARL F. MOEN has joined the research and engineer- 
ing team of Electro-Voice, Inc., Buchanan, Mich., electro- 
acoustic and electronic manufacturers, as senior engineer. 
Formerly a professor of physics at Pennsylvania State Col- 
lege, Dr. Moen received his Ph.D. degree in physics from 
the University of Toronto. During World War II, he 
ducted research on the theory of liquids and underwater 
sound for the Royal Canadian Navy 


con- 


DR. DAVID B. PARKINSON, who joined the Brush De- 
velopment Company, Cleveland, Ohio, as department head 
of product engineering in 1948, has now been named produc- 
tion engineering manager. From 1938 to 1948, Dr. Parkinson 
served with Bell Telephon 


Laboratories, developing tele- 
phone equipment and systems, and anti-aircraft and other 
gun directors. For his work on the latter, he was awarded 
the Presidential “Medal for Merit” in 1947. 


EDWIN J. RUDISUHLE, formerly with the Civil Aeronau- 
tics Administration as chief, electronics establishment 
branch, ninth region, has now joined the sales engineering 
department of Lenkurt Electric Co., San Carlos, Calif. He 
will be concerned primarily with the application of carrier 
channelizing equipment to v.h.f. and microwave radio links. 
Mr. Rudisuhle’s previous experience includes several years 
with the FCC as field and laboratory engineer. 
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D.C. Amplifier 


(Continued from page 9) 


be adjusted with a screwdriver until 
the meter reads zero. If the 
swings to the left, the meter leads 
should be reversed. The switch must 
then be returned to position 2 or zero 


needle 


position and a small source of potential 
inserted in the input circuit. A 1%-volt 
battery across a 10,000-ohm potentiom- 
eter will serve adequately. A: d.p.d.t. 
switch across the output will 
quired to reverse the polarity. Starting 
at zero volts, the potentiometer setting 
should be advanced slightly so that the 
needle will deflect to about 0.8 ma. when 
the instrument switch is at position 3. 

Then, the switch should be returned 
to position 2 and the polarity of the 
input voltage changed without chang- 
ing its value. To accomplish this, the 
small d.p.d.t. switch is used in series 
with the low voltage from the battery 
circuit. The switch is now rotated clock- 
wise to position 4 to check deflection 
on the Deflection 
If it is not, 
the plate balance adjust R, 
rotated slightly and the 
reading checked against that of posi 
tion 3 after input polarity is reversed. 
When the needle is deflected to the same 
meter reading by the same input po 
tential on and position 4 
by reversing the polarity of the input 
voltage but not its value, the plate 
balance will be correctly adjusted. 

When use of the instrument as a 
millivoltmeter is desired, a laboratory 
potentiometer is placed across the input 
and set for 250 mv. Then the switch is 
turned to “position 2 adjust.” The 
“nosition 2 adjust” should be “zeroed” 
first. Finally, after the sensitivity con- 
trol for meter R;, is that 
the needle will give full deflection for 
250-mv. input, the meter is ready. 
with full 
traverse require inputs with a reading 
of 0.20 ma. on this meter which cor- 
responds to 50 mv. Improper polarity 
is indicated by the meter if the needle 
swings to the left, off scale. Thus, a total 
voltage of 0.500 volts can be achieved 
from +0.250 volts. Much higher volt 
ages can be measured through the use 
of input divider resistors. 

For pH meter applications, the cali- 
bration is identical to that above through 
the plate balance operation. The glass 
electrode is inserted in the grid input 


be re- 


polarity. 
should be the same—0.8 ma 


reversed 


must be 


new meter 


position 3 


adjusted so 


Recorders 50-mv. scale 


lead and a calomel electrode is plugged 
into the pin jack. With the electrodes 
immersed in a buffer of pH 7, the meter 
is zeroed in position 2 as before. The 
switch should now be turned to position 
3 and “position 3 adjust” adjusted until 
the meter reads zero; then the switch 
should be returned to position 2. Buffer 
pH 7 should be exchanged for buffer 
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pH 10.0 and the switch turned back 
to position 4. Meter sensitivity R; should 
be adjusted until the meter 
ma. The meter will then be ready for 


reads 0.6 


use. 

With a glass electrode, the potential 
linearly with the pH 
referred to a_ reference-sat- 


varies nearly 
change 
urated calomel electrode. Thus, a prac- 
tical glass electrode, such as a Beckman, 
7.00 will show 
placed in a 


with a reference pH 
no potential if solution 
whose pH is 7.00, but will show a po- 
tential if the which the 


electrode 7.00 


solution in 
is placed is other than 
The greater the difference between the 
pH of the glass electrode and the solu 
tion in which it is immersed, the greater 
the voltage that is developed with refer 
ence to the calomel electrode. Since pH 

7.00 is accepted as a neutral condi- 
pH’s down, 
while basic pH’s are read from 7.00 up, 


tion, acid read from 7.00 


reversing polarity at 7.00. 
The pH 
meter reading and each 0.20-ma. meter 
sponds to 1 pH unit. So if 
the reference glass electrode is pH 
7.00, the acid 7.00 
to pH 
read pH 


7.00 corresponds to a zero 
reading corre 


cale will read pH 
2.00 while the base scale will 
7.00 to pH 12.00. The 
shifted by using 

other 


range can be 


glass 
pH’s, 
and can be set for specific titrations in 
Also, the 
full 14 pH units can be scaled if proper 


electrodes with reference 


this manner if so desired. 


meter sensitivity adjustment is made. 
would have to 
be constructed and the linearity of pH 
measurements with the glass electrode 
would tend to fall off at both ends of 
The 
cided upon as being most practical since 
it was not 


However, a new scale 


the scale. range selected was de 
necessary to change or de- 
The “pH 


is used to 


face the scale in any way. 
adjust position” or position 3 
balance out the small asymmetry poten 


tial encountered with glass electrodes. 
Conclusion 


After initial calibration, the 
should be 


instru 


ment aged by turning the 
switch to position 2 and allowing it to 
remain on overnight. In the morning, 
the calibration should be repeated and 
checked for variation. 

For daily use, it is recommended that 
the instrument be left on all 
position 2. (It 


over 100 


day in 
left on for 
sign of ill 
effects.) When a reading is to be taken, 
the switch should be turned to position 


has been 


hours with no 


9 


3 or position 4, depending upon which 
polarity prevails, and the reading noted 
After the reading is taken, the switch 
is returned to position 2 until the next 
The switch 


not be returned to position 1 since this 


reading is taken. should 
would turn off the power for the meter 
and a warming-up period would then 
be required before the 


next reading. 
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Temperature compensation was not 
found to be necessary and so was not 
included as a feature. 

This 
sensitive electronic polarized relay by 
the insertion of a polarized relay in 
the circuit in place of the meter. Thus, 
a reversible could be actuated 
by very small out-of-balance voltages 


instrument can be used as a 


motor 


from a preset value at the input of 
the instrument. In this respect, it could 
serve as a servomechanism to 
supply voltages, 


peratures, pressures, or pH’s. 


rough 


regulate power tem 


rhe applications of this versatile unit 


are many and the time spent on its 


construction should be repaid many 


times in good service 


INSTRUMENTATION FOR COLOR TELEVISION 


RACTICALLY all of the color televi- 

sion art in its present stage of devel- 
opment is encompassed in this giant 
“package” just completed by Tele- 
chrome, Inc., Amityville, L. 1., for a west 
coast client. 

Ihe equipment is capable of trans- 
mitting and receiving any of the com- 
monly accepted types of color television 
(wideband simultaneous, NTSC, field 
sequential, line sequential encoding) 
as well as generating the necessary 
auxiliary synchronizing color subcarrier 
and color information. A programming 
system, test switching system, preview 
monitor, a monochrome system, flying- 
spot scanner for slides and roll-strip 
films, a color bar and dot synthesizer, 
necessary tri-color monitoring, transmit- 
ting at both r.f. and video, and re- 
ceiving decoding equipment are also 
included. The unit is suitable for re- 
search or development as well as for 
on-the-air use. It consists of a compact 
seven-rack assembly with a_ built-in 
motor-driven quick-change arrangement 
for shifting from one system to another 
as well as for setting up the mono- 
chrome equivalent at both field sequen- 
tial and RTMA rates. 

Rack #1 provides the driving sources 
for all systems and contains the syne 
generators as well as the color subecar- 
rier and the interlaced sampling divider. 

Next in line is the encoding and 
matrixing rack which houses gamma 
amplifiers, keyed clamp and NTSC 
burst generators, NTSC keyers, and 
transmitting samplers. 

Near the center of the assembly is 
the control rack, the hub of the setup. 
Emanating from a 60-button automatic 
switching panel are the “nerves” which 
reach to every unit in the assembly. 
Distribution and programming are done 
at this rack, permitting observation and 


study of practically every point in the 
over-all system. In this rack, too, are 
the waveform scope and the NTSC 
monochrome monitor. 

The center rack is for color pickup 
and scanning. The universal pickup 
here is equipped with crossed dichroic 
mirrors: red and blue reflecting, green 
transmitting; Wratten correcting filters 
are used in the red and blue channels; 
vignetting provided by a full scan of 
the seven-inch tube is held to a 
imum. The universal color scanning 
generator is of the flying-spot type and 
produces three simultaneous red, green, 
and blue primary color signals. Resolu- 
tion is better than 500 lines at standard 
RTMA rates and better than 400 lines 
at standard FCC rates. 

The universal color monitor which 
displays the pictures produced at the 
scanner or bar generator is in rack #5; 
off-the-air signals are shown here too. 
The monitor uses three separate red, 
green, and blue reproducing kinescopes. 
Crossed dichroic mirrors are used for 
optical superimposition of the three 
color images so produced. The color 
range is superior to the best that can 
be obtained with present color photog- 
raphy, such as Kodachrome, die-trans- 
ference or chemical processes, Extra 
rigid structural metal members main- 
tain the dimensional stability and align- 
ment of this unit. 

Rack #6 contains the three color 
video amplifiers, the off-the-air receiver, 
and the color bar generator which pro- 
duces fully saturated color bars for re- 
ception in scanning rack and display at 
the monitor. 

The final rack performs several fune- 
tions: decoding (both NTSC and field 
sequential), phase-equalization, and 
modulation-checking of the picture- 
and-sound transmitter. nt 


Front view of the seven racks comprising the unit. 
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Electronic Defibrillator 
(Continued from page 7) 


is derived from a 250-va., 110-v., 60- 
cycle isolating transformer, and is fed 
to the electrodes through an adjustable 
current limiting resistor variable be- 
tween 50 and 250 ohms. This restricts 
the maximum current to 2.5 amperes. 

The output current is pulsed by a 
relay whose coil constitutes the plate 
load of a type 2050 thyratron tube. In 
the input grid circuit of this tube is a 
time delay network whose d.c. negative 
charging bias is supplied by a selenium 
rectifier power supply. When the 
“treat” button is pressed, the thyratron 
conducts, and the pulse relay actuates. 
Simultaneously, a negative charging 
voltage begins to build up on a conden- 
ser across the input grid. As soon as 
this negative voltage equals -2 volts, 
the thyratron is extinguished, and the 
pulse relay drops out. As long as the 
“treat” button is pressed down, the 
tube will be held nonconductive by this 
applied negative bias which slowly in- 
creases until it equals -10 volts. When 
the “treat” button is released, this ac- 
cumulated charge is returned to set 
ground and the operation may be re- 
cycled at will. Proper selection of the 
values of charging bias voltage, con- 
denser capacity, and charging resis- 
tance gives the desired time interval 
of pulse duration. Thus, timing of the 
current impulse length is rendered in- 


dependent of human error, and is con- 
sistently reproducible within accuracy 


limits of + 1/120 of a second. 

“Fail safe” operation of this instru- 
ment is considered of major import- 
ance, since a human life is always de- 
pendent upon its proper operation. 
While the likelihood of failure is very 
small, four preventive steps were taken 
to atsure positive operation and to 
prohibit dangerous failure. Included in 


series with the d.c. bleeder network 
of the selenium rectifier power supply 
is the coil of a d.c. relay. This relay 
must actuate before the rest of the cir- 
cuit will operate. In the event of bias 
supply failure, this relay will not oper- 
ate, and the instrument becomes in- 
operative. The other relays in the cir- 
cuit are so positioned physically that 
breakage of an armature spring or coil 
failure will prevent the function of this 
relay. The electrode leads at all times 
are internally shorted together ex- 
cept when the “treat” or “test” buttons 
are pressed. This prevents any insula- 
tion leakage from developing an elec- 
trical potential across the electrodes. 
The entire instrument is internally 
fused at 5 amperes. 

Since the electrodes derive their cur- 
rent from the secondary winding of an 
isolation transformer, it is impossible 
for the surgeon to be shocked by com- 
ing into accidental contact with a 
grounded object such as a wet concrete 
floor, or a metal table frame. The elec- 
trodes are made of brass and copper, 
polish nickel plated, with white nylon 
insulating handles. They may be auto- 
claved or sterilized in the same manner 
as other tools. 

Pressing the “test” button performs 
two operations simultaneously. It 
passes the output of the isolation trans- 
former directly through the adjustable 
limiting resistor and the a.c. ammeter 
on the panel. By rotating the “current 
control” knob while the “test” button 
is depressed, the operator can set the 
delivered current to any previously se- 
lected value within the range of 0.5 to 
2.5 amperes. Pressing the “test” button 
also turns on the “test” pilot light, and 
connects the electrode wires across this 
light. Touching the electrode plates 
together shorts out the light, proving 
that there is electrical continuity to 
the electrode plates. Since the NE-51 


Circuit diagram and values of components for the electronic defibrillator. 
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pilot light only draws 1/25 watts of 
power, no arc can be formed by touch- 
ing the plates together. The voltage 
appearing at the plates during this 
test operation is small and harmless. 

Operation of the instrument, because 
of the various safety circuits and auto- 
matic action, becomes feasible for the 
untrained operator. Since the defibril- 
lator will warm up ready for use within 
20 seconds, it is not necessary to leave 
the power on at all times during sur- 
gery, thus extending its operating life 
indefinitely. 
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Frequency Standard 
(Continued from page 11) 


driving oscillator may be compared to 
the time signals of the other five oscil- 
lators in the Washington laboratory 
and those at the WWYV installation to 
differences as small as 20 millionths of 
a second. 

The time differences or variations in 
each clock are reported each day to the 
U. S. Naval Observatory and are used 
in evaluating the mean solar time. The 
Observatory issues weekly corrections 
to the WWYV signals with reference to 
mean solar time. Quarterly corrections 
for the slight deviations in absolute 
time and frequency as broadcast by 
WWYV are also available from the Na- 
tional Bureau of Standards. 

One of the principal of the 
WWY transmission of standard fre- 
quencies is that of calibrating precision 
oscillators. The system commonly em- 
ployed is demonstrated by the manner 
in which the WWVH (Hawaii) trans 
missions are synchronized with those 
from WWY. Three oscillators are 
used to accurate results. One 
oscillator unit is adjusted to one of the 
standard frequency transmissions from 
WWYV. Each of the other two oscilla- 
tors is compared to the first and the 
difference in frequency between them 
is measured. A better average of the 
deviation from the WWV transmissions 
is achieved by this method than would 
be possible if only one oscillator were 
involved. 

One of the major continuing projects 
of the Bureau’s frequency standard 
laboratory is the development of more 
precise quartz oscillators. Another is 
the investigation of the use of atomic 
and molecular resonance standards as 
a means for obtaining higher accura- 
cies. Reference to such invariant stand- 
ards would greatly simplify the mainte- 
nance of precise frequency and time 
standards. -@~ 


uses 


obtain 
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New Products 
(Continued from page 25) 


lamp is supplied for 6, 14 and 28 volts. 
For complete details, write to Jnter- 
national Instruments, Inc., P. O. Box 
2954, New Haven 15, Connecticut. 


SCALER-PRINTER 


A new scaler-printer, designed for 
radiation counting as applied in nuclear 
work, packaging and other applications, 
has been announced by the Research & 
Control Instruments Division of the 
North American Philips Company, Inc., 
750 South Fulton Avenue, Mount Ver- 
non, N. Y. 

This instrument indicates in printed 
numerals up to 999 and provides for 
multiplying this figure by 2, 4, 8, 16, 32 
and 64. It will resolve pulses separated 
by 5 microseconds and will perform re- 
liably for indefinite periods of time. An 
interval timer having a range up to 55 
seconds allows count accumulation for 
a predetermined interval, reproducible 
to within 0.13 seconds. 

An alternative indicator is available 
on the scaler chassis in the form of 
three rows of neon lamps in decimal 
arrangement. This works independently 
of the printer and can be relied upon 
separately. 


SIX-CHANNEL AMPLIFIER UNIT 

Model 201-A is a portable, self-con 
tained system for the accurate measure 
ment of such physical phenomena as 
strain, pressure, acceleration, vibratory 
displacement, and velocity. For detailed 
specifications and technical or applica- 
tion information, write to the Yellow 
Springs Instrument Company, Inc 
P. O. Box 106, Yellow Springs, Ohio. 

This amplifier unit comprises: six 
individually excited, three-stage, single- 
channel amplifiers, with output meter- 
ing and overload indicating circuits and 
with linear and integrated amplifica 
tion employed to provide for the use of 
a wide variety of pickup devices; a sep 
arate electronically power 
supply providing both a.c. and d.c. pow- 
er to all channels; a mounted 
cabinet with power plugs for inserting 


regulated 


shock 
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the single-channel amplifier units and 
the necessary power and test cable 
assemblies. 


RADIATION DETECTOR 


Nuclear Instrument & Chemical Cor- 
poration, 229 West Erie Street, Chicago 
10, Ill., announces the “Isotron”—a con- 
sele-type instrument which permits 
clinical use of radioisotopes for both 
diagnosis and therapy. The Model 1617 
Isotron incorporates a count rate indi- 
cating circuit, a special regulated high 
voltage supply, a gamma ray sensitive 
probe, an arm for positioning the probe, 
and a chart recorder to provide a con- 
tinuous automatic record of the count- 
ing rates for a permanent record. 

Housed in a compact cabinet, the 
Isotron operates on 120-volt, 60-cycle 
current. A simple set of controls is 
mounted on the slanting top panel, 
which provides for selection of counting 
ranges, choice of time constants to 
achieve desired counting accuracy, and 
variation of high voltage. 


SELENIUM RECTIFIER CELL 


For applications where size and 
weight are primary considerations, the 
Federal Telephone and Radio Corpora- 
Clifton, N. J., has designed a 
selenium rectifier cell rated at 36 volts 
(r.m.s.). Because the individual cell is 
so rated, a rectifier stack made up of 
these cells will not only withstand a 
higher reverse voltage, but will require 
fewer cells for the same voltage output. 
As a result, will be propor 
tionately less, and the efficiency of the 
stack considerably increased. 

The newly developed Federal rectifier 
unit is particularly well adapted for use 
in aircraft and in many types of mili- 
tary equipment. Its compactness and 
lighter weight also make it well suited 
for use in battery chargers and power 
supplies. 


tion, 


losses 


PRECISION RESISTORS 

Featured in the Series “E” precision 
wire-wound resistors manufactured DY 
11423 Van 
owen Street, North Hollywood, Calif 


the Hycor Company, Inc., 


are: noninductive windings on ceramk 
bobbins; a standard temperature coeffi 
cient of 0.000025 per degree C; varnish 
impregnation for 
high 
small space. 


moisture protection; 


and resistance plus accuracy in 

Series “E” resistors are designed for 
use in applications requiring accuracy, 
stability and long life under conditions 
of extreme temperature variation plus 
moderately high humidity. They are 
wound with either Evanohm or Man 
ganin wire, providing very low thermal] 
emf against copper. 


-e~ 


Frequency Calibrator 
(Continued from page 13) 


was considered desirable to provide suf 
ficient gain to drive a small loud- 
speaker directly, an output from the 
amplifier of 50 to 100 milliwatts was 
required. For such an output, a volt- 
age gain of about 5000X is necessary. 
Although the 6X8 pentode-triode has 
a common cathode which complicates 
the bias problem, it was found suitable 
for this application. Bias was provided 
by means of a tapped cathode resistor 
system which was found to work quite 
well. This biasing system permitted 
the pentode section to be operated at a 
suitable bias level and the triode sec- 
tion to be biased so as to develop the 
desired power output. In this circuit, 
the audio response is peaked to mini- 
mize low frequency microphonics which 
develop when the small loudspeaker is 
mounted on the same chassis with the 
amplifier. The shunt capacitor across 
the output transformer attenuates the 
high response in order to 
reduce the inherent noise which might 
be objectionable because of the high 
gain of the pentode section. Values of 
the coupling capacitors are small so 


frequency 


as to reduce the low frequency response 
of the unit. 

Figure 1 is a photograph of the cali 
brator small bread 
board-type experimental chassis. This 
particular unit produced a sensitivity 
to external signals of 50 millivolts for 
100 milliwatts of audio output at 1000 
cycles 
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RADIO-ELECTRONIC ENGINEERING 


SENDING END IMPEDANCE OF UNIFORM LINE 


This chart may be used to obtain input resistance 
of lossless shorted and open transmission lines. 


War 
lili ti) 


= 
ae 


rs 
°o 

~“ 

an 
eee 


° 


o N“N 
w °o 
titttutirtst iiy 


cS] 


' 


pouaseurare™™ 


ltr tttititatita ta 2 


& 

ae i ee LI , @ 
‘abe abet 
2 3 


3 
g 


Liititpp tty teliti ta ty 


LENGTH OF LINE, ELECTRICAL DEGREES 


ny 
wore 


Tt rrr 


a 


LENGTH OF LINE,ELECTRICAL DEGREES 


CHARACTERISTIC IMPEDANCE Z, (o/fms/) 
SENDING END REACTANCE Xog¢ OF Xg¢ 


a 


For open lines: 


"Sso' 
a ee | 


"ss" 


Zso= "J Xoc 
where 


| 
8 


rtyiiiiyiyy 


SCALE 
t 
SCALE 


U 


°o 


Xoc™ fan 
Find )° on scale "SO" 


4 
| 


} 


For shorted lines: 
Zss= + Xs 
250 where 
X <= Zo tani 
© ” . wn 
~300 Find 2 onscale"SSs" 


~ 
— 
—_— 
—_— 
—4 
— 
4 
+4 
—_— 
-4 
= 
- 
+ 
— 
ao 
—FJ 
— 
—_—_— 
~] 
= 
- 
+ 
— 
— 
—4 
_ 
—_—+ 
_—4 
—4 
=~ 
— 
4 
—_ 
J 
= 
= 
— 
~ 
ond 
and 
—F 
— 
onl 
—_ 
- 
4 
-44 
4 
4 
= 
4 
a 
_ 
4 
4 
+ 
— 
4 
~d 
= 
4 
— 
= 
— 
— 
~ 
= 
4 
44 
=f 
4 
— 
— 
= 
= 
=] 
= 
= 
=~ 
-4 
4 
- 
— 
- 
= 


gee 


Lutti tits a ee TTULEV RE NYTTORU OR Oe oe 


Courtesy of Federal Telephone and Radio Corporatio 
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LEARN RADIO INSIDE OUT! 


; the way to become kit. High-grade service- 
an expert radio serviceman. men's tools. “Rider’s Per- 
Study the theory and prin- petual Trouble-Shooter's 
ciples first. These are Manual.” Plus lesson mate- 
vitally important. Then roll rial and instruction service 
up your sleeves and actually second to none. Also in- 
work with radios — assem- cluded is Principles of Tele- 
bling, experimenting, trouble-shooting, vision, which is a steppingstone to TV 
repairing. That way you learn radio installation and service. And there’s a 
from the inside out new course in FM and Television that 


Which explains why I.C.S., in its new includes COLOR TV! 


Radio Course, concentrates on equip- Learn by doing! That’s the famous 

ment. You get the best. Matched parts I.C.S. method. Practical. Modern. Suc- 

for an excellent 5-tube superheterodyne cess proved. The coupon below brings 

receiver. Your own professional-quality you full details—on radio servicing or any 

multitester. A complete signal generator of the 391 I.C.S. Courses. Mail it today! 
BOX 2251, SCRANTON 9, PENNA. 


ICS 
Without cost or obligation, send me “HOW to SUCCEED” and the booklet about the course BEFORE which | have marked X: 


ART C Heating CIVIL, STRUCYVURAL [} College Preparatory © Stationary Steam Engineering 
©2 Commercial Art C) Steam Fitting ENGINEERING ©) Mathematics CD Stationary Fireman 
() Magazine and Book C) Air Conditioning (C2 Ciwil Engineering © Commercial RADIO, TELEVISION, 
IMustrating C) Electrician C) Structural Engineering . (CD Good English COMMUNICATIONS 
DZ Cartooning BUSINESS }) Surveying and Mapping MECHANICAL © General Radio 
() Show Card and Sign Lettering (1 Business Administration Structural Drafting AND SHOP OC) Radio Operation 
©) Fashion filustrating (€- Certified Public Accountant ) Highway Engineering } Mechanical Engineering C) Radio Servicing—FM 
AUTOMOTIVE } Accounting ) Reading Blueprints industrial Engineering C) Television 
(€ Automobile, Mechanic } Bookkeeping Concrete Construction ] Industrial Supervision C) Electronics 
C€) Auto-Elec. Technician Stenography and Typing }) Sanitary Engineering Foremanship C) Telephone Work 
(© Auto Body Rebuilding Secretarial DRAFTING ) Mechanical Drafting RAILROAD 
and Refinishing ) Federal Tax DC Aircraft Drafting Machine Design-Drafting DC Locomotive Engineer 
©) Diesel —Gas Engines Business Correspondence ) Architectural Drafting Machine Shop Practice ) Diesel Locomotive 
AVIATION () Personnel and Labor Relations () Electrical Drafting C) Tool Design ) Ait Brakes (©) Car Inspector 
C2 Aeronautical Engineering Jr Advertising C) Mechanical Drafting C) Industrial Instrumentation ) Railroad Administration 
C) Aircraft Engine Mechanic C) Retail Business Management Structural Drafting Machine Shop Inspection TEXTILE 
© Airplane Drafting Managing Small Business Sheet Metal Drafting Reading Blueprints €) Textile Engineering 
BUILDING Sales Management } Mine Surveying and Drafting () Toolmaking C) Cotton Manutac ture 
CZ Architecture Salesmanship ELECTRICAL C) Gas — Electric Welding (3 Rayon Manufacture 
Arch. Drafting ) Traffic Management ~) Electrical Engineering ) Heat Treatment —Metallurgy () Woolen Manutacture 
) Building Contractor CHEMISTRY ) Electrician () Sheet Metal Work C) Loom Fixing 
Estimating (—2 Chemical Engineering Electrical Maintenance Sheet Metal Pattern Drafting (1) Finishing and Dyeing 
Carpenter and Mill Work Chemistry } Electrical Drafting ) Refrigeration C) Textile Designing 
Carpenter Foreman Analytical Chemistry C) Electric Power and Light POWER HOME ARTS 
Reading Blueprints (CD Petroleum — Nat'l Gas } Lineman © Combustion Engineering CO Dressmaking and Designing 
House Planning Pulp and Paper Making HIGH SCHOOL Diesel — Electric _) Cookery 
} Plumbing ) Plastics } High School Subjects C) Electric Light and Power © Tea Room Management 


f 


Name Age Home Address 


a eee eee ‘ Working Hours AM to PM 


Special tuition rates to members of the Armed Forces Canadian residents send 


‘ 
Occupation coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada 
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TERRIFIC ACCEPTANCE GREETS THE NEW 
TRIO : 


ate pending) 


TV ANTENNA ~~ 


The sensational new TRIO ZIG-ZAG TV AN- 
TENNA has already proven its superiority in the — 
field. Thousands of installations have given a new 

high in TV reception, especially in ultra-fringe areas. 
Word of mouth has done the rest. TRIO'S plant capa- 
city, taxed to the limit in an effort to supply the 
amazing demand for the ZIG-ZAG ANTENNA 
series, is being greatly expanded. Very soon now, 
our ZIG-ZAG ANTENNA will be supplied, and 


it's well worth waiting for. | TRIO ZIG-ZAG 


ZIG-ZAG ANTENNAS have replaced every \ TV ANTENNAS 
known type of installation and TRIO is proud to . . tt del id high i 
report that in EVERY instance the ZIG-ZAG AN- available in 8 different models, provide a new high in 


: all-channel! performance for any area, from metropolitan 
er tren petra mee them all, even the tried to ultra-fringe. Tremendous gain, sharp directivity, excel- 
and true val-channel yagi. 


lent match | ohm line, aaey ewer — 
TV listeners are finding that with a ZIG-ZAG struction and fast, easy installation tells the rest of the 
ANTENNA they are no longer tied down to just TRIO ZIG-ZAG ANTENNA story. 
One or two channels, but are getting excellent recep- SEE THEM at your JOBBERS. WRITE for CATALOG. 
tion on channe’s never seen before. ZIG- 
ZAG ANTENNA is truly HOT on all 
VHF channels. 


These ZIG-ZAG ANTENNAS pr 
vide the ultimate in extreme fringe 
ion. ZZ12L provides 12 

n Channels 2 thre 6 

ZZ16H has a gain of 14 db. on Char 
nels 7 thru 13. These antennas have 
very nartow forward lobe, high front 
lo back rat provide high rejection in 
areas with channe nterference 


Where moximum gain is not necessgry 
these normal fringe model, ZIG ZAG 4 
ANTENNAS are ideal. Mode! ZZ81 
hasa gain of 9db. average on Channels 
9 thry 6. The ZZ8H provides an 11 db 
gain on Channels 7 thru 13. Forward 
lobe patterns omparabie to good 
multi-element, single channel yog 


For near fringe area reception these 
ZIG-ZAG ANTENNA models pr 
vide 8-9 db. gains on all Channels 2 
thru 13. ZZ6L covers Channels 2 thru 
6 and Mode! ZZ6H covers Channels 
7 thru 13. Both models have patterns 
similar to those of cut to channel! yagi 


These ZIG-ZAG ANTENNAS pro 
vide ALL CHANNEL reception with 
only ONE antenna bay. Model ZZ6A 
s designed for near fringe orea recep 


tion of all Channels 2 thru 13), withian 
average gain of 9 db. Model ZZ4A 
’ is for use in suburban oreas, providing 
/ an average gain of 6 db. on all Chan 
R nels 2 thru 1 
/ 
\ : it? me ; | 


RADIO & TELEVISION NEWS 


DEALERS GETTING WESTINGHOUSE 
TUBES PROFIT FROM HEAVY 
— LOCAL ADVERTISING AT NO COST 


Service dealers are getting powerful local 
advertising support from new Westinghouse 
RELIATRON,,. Tube Distributors. In cities 
now served by Westinghouse Distributors, 
dealers get local newspaper advertising. a 
complete kit of store display and imprinted 
mailing material. 

All of it—local ads and kits—are designed to 
build TV-radio service business in the deal- 
er’s local area. 

Best of all, none of it costs the dealer a 
penny! 

You can get your store listed in two local 
newspaper ads at no charge, and get a kit to 
hoot. If Westinghouse Tubes are now sold 
in your area, see your Westinghouse 
Distributor and take advantage of this $900- 
worth -of -advertising- 
at-no-cost offer. 


NEWSPAPER 
Tene) 


RELIATR O Ni. 


ELECTRONIC 
TUBE DIiIivistoon 


Westinghouse Electric Corporation 
Box 284, Elmira, N. Y. 
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STORE 
DISPLAYS 


COMING YOUR WAY 


If Westinghouse Tubes are not 
yet distributed in your area, be 
patient. Distributors are being 
established in all market areas 
as fast as product availability 
and good service permit. 


You'll soon have the chance to 
buy RELIATRON Tubes. Keep 
this tremendous opportunity in 
mind: you'll get newspaper ad- 
vertising at no cost! Imprinted 
material for mailings! Im- 
printed signs for your window! 


All of it is local advertising 
which sells your service in your 
own area where it counts 


For the name of your Westing- 
house Distributor, or the 
approximate date when West- 
inghouse Tubes will be avail- 
able in your area, drop a postal 
card to Dept. G-201 or have 
your regular distributor con- 
tact Dept. G-201 for informa- 
tion on how he can better serve 
you. 


TrYUBeeES 


ET-95013 
21 


vou ae COLLINS feats. 


AUDIO PRODUCTS CO. 


Collins Aide Teadcta Co. in te er Two ALL NEW Complete Kits for 
affiliated with Collins Radio Co. 
Every High-Fidelity Need 


Each Collins Tuner Kit is complete 

with punched chassis, tubes, power 

transformer, power supply compo $ 50 
nents, hardware, dial assembly FM/AM — 77 
tuning eye, knobs, wire, etc., as . 

well as the completed sub-assem 

blies: FM tuning units, AM tuning 

units, IF amplifiers, etc., where ap- 

plicable. Since all these sub-assem 

blies are wired, tested and aligned 

at the factory, Collins Pre-Fab Kits & Po Mibie oe ee 
are easily assembled even without Same VOSS) Saar 
technical knowledge. The end re : ie: of dian ro | Sars 
sult is a fine, high quality, high Un CNeS weet <a wired ond 
fidelity instrument at often less than : - ” ents, power supply 
half the cost — because you helped aie se comprises FMF-3 
make it and bought it direct from we # F-6 amplifier, AM-4 AM 
the factory. Bring your present re ¢ e assembly and 
producing system up to date with comp structions. All tubes includ 


a new Collins Tuner ; p wer 9 Ibs 


Selected Basic Components For Special 


FMF-3 Tuning Unit $1525 1F-6 Amplifier Ng g’5 AM-4 nme $9450 


The best for FM. The most sensitive and most A remarkable valve! 6 tubes are used in the Tops in AM superhet performance! A 3-gang 
selective type of ‘front end’ on the market IF amplifier: 6BA6 Ist IF, (2) 6AU6 2nd and fring condenser gives 3 tuned stages with 
6 to 10 microvolts sensitivity. Image ratio 500 high sensitivity and selectivity. Assembly is 
to 1. 6J6 tuned RF stage, 6AG5 converter 3rd IF's, (2) 6AU6 limiters and 6AL5 discrimi completely wired, tested and aligned ready 
6C4 oscillator. Permeability tuned, stable and nator. High gain, wide-band response (200 for immediate use. Frequency coverage 540 
drift-free. Chassis plate measures 6'/2''x4!/2 KC) for highest fidelity. 20 to 20,000 cycles KC to 1650 KC at a sensitivity of 5 micro 
In combination with the IF-6 amplifier, the . - volts. Tubes 6BA6 RF amplifier; 6BE6 con 
highest order of sensitivity on FM can be at Distortion less than V2 of 1%. Draws 40 ma verter; 6BA6 IF amplifier and 6AT6 detector 
tained. Tubes included aos well as schematic 220 volts. Chassis plate dimensions Draws 30 ma 220 volts. Mounts on a chas- 
and instructions. Draws 30 ma. Shipping 41.5/16''x2'/2" Shipping weight: 3 Ibs sis plate measuring 4'x7%%"'. Ship 

weight FMF-3; 2'/2 Ibs. Dial available $3.85 ping weight 2'/2 Ibs. Dial avail- 

able at $3.85 


eel dal 


Tt. Collins Audio Products Co. Inc 
P.O. Box 368, Westfield, N. J 
Tel. WEstfield 2-4390 
FM Tuner Kit FM/AM Tuner Kit Slide Rule Dial Assembly 
$9§>° | FMF-3 Tuning Unit 1F-6 Amplifier RD-IC Tuner and Dial 
RD-1C Tuner & Dial ' AM-4 Tuning Unit 
~ COLLINS RD-IC FM tuner chassis is unique in the field 
whole, compact FM tuner and dial that fits in the palm i 
oe your hand. Convert AM sets to FM/AM receivers for only 
a few dollars! Unlimited applications where space is at a ADDRESS 
premium. Use in conjunction with your phonograph amplifier | 
Full frequency response to 20,000 cycles. Sensitivity 20 micro 
volts, permeability tuned. Tuning unit and IF amplifier on | 
the same chassis plate. Drows 40 ma 100 volts. Tubes 
6AG5 converter, 6C4 oscillator, (2) 6AU6 IF amplifiers, 6AL5 | 
in new ratio detector circuit Shipping weight tuner and 
dial 5 Ibs Total amount enclosed $ Check) Money Order [) 


WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
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cit STATE 


Amovunt for Kit $ See weights, add shipping cost $ 


SYLVANIA PICTURE TUBES 


Lasted Longer than others tested! 


“ITS A TRUE 
BLUE-RIBBON 


TUBE” 


+ 
Vv Bs aa QI) 


Only Sylvania tubes showed NO FAILURES 
after 1400 hours... at accelerated voltages 


Exhaustive tests conducted under 
the supervision of an outside impar- 
tial laboratory, the United States 
Testing Company, showed Sylvania 
Picture Tubes lasted longer than 
any others tested. 

These tests included the picture 
tubes of nine leading manufactur- 
ers. All tubes were placed in identi- 
cal test racks and tested under iden- 
tical accelerated voltages. At the end 
of 1400 hours, only the Sylvania 


Picture Tubes showed no failures 

These tests definitely establish the 
outstanding dependability of Syl- 
vania Picture Tubes. They prove 
that these tubes will best uphold 
your reputation for fine performance 
in the sets you manufacture, sell or 
service. Send today for complete de- 
tails about Sylvania Picture Tubes. 
Sylvania Electric Products Inc., 
Dept. 3R-2101, 1740 Broadway, 
New York 19, New York. 


BEST IN 
OVER-ALL 
POINT 
QUALITY ! 


FS sywania 

) OUTLASTED 
ALL TUBES 
TESTED 


] 


TESTS CONDUCTED 
BY U.S. TESTING 
COMPANY {)'® 

Ki 


! 
| RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC 
PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT 
TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT 
BULBS; PHOTOLAMPS; TELEVISION SETS 


YIN, 


January, 1953 
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RCP 


Model 740 
TV ‘DO-ALL’ 
GENERATOR 


OT ed 
os * se 9e2 
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HERE-—-AT LAST! One compact, efficient instrument 

which gives the performance of several combined 
instruments each of which is higher priced and 
all of which are needed for properly servicing TV 
and FM Receivers 


SIGNAL GENERATOR... 


Generates a modulated cr unmodulated corrier 
signal covering every channel (VHF) and every 
IF bond on any TY or FM Receiver ALL ON 
FUNDAMENTALS. 9 meg— 220 meg. It will supply 
a 540 cycle audio signal at the audio output 


MARKER GENERATOR... 


Accurate to within 1/10 of 1% on 9-11 mega 
cycle band, and better than ‘a of 1% overall 
Perfect for alignment 


PATTERN GENERATOR... 


Produces either horizontal or vertical bors or 
cross hatch 

The only single easily portable instrument that 
provides for testing and alignment of: Front 
Ends, If's, Horizontal and Vertical Linearity, 
Syncs, Sweeps, Size, Position, Focus Coil, De- 
flection Coil, ton Trap. 

Unusually fine circuit design, extreme stability 
rugged mechanical construction. Smart looking unit 
with brushed aluminum etched 


panel and dial. Size: 10" x 6" x 6" 50 
Weight: 8 ibs 

Medel 140 complete, ready to NET 
operate 


Fer the “GREATEST VALUE PER DOLLAR 
IN TV-RADIO TEST EQUIPMENT” send for 
the new colorful, fully illustrated 1963 ACP 
catalog. Complete details on Model 740 and other 
insti uments in this top-quality line are shown. 


MAIL COUPON NOW FOR 
== FREE CATALOG == 


RADIO CITY PRODUCTS CO., Inc 
Dept. RN-1, 152 West 25th St. N.Y. 1,N.Y 


Please send me a copy of your new 1953 
colorful, fully ilustrated catalog featuring the top 
quelity RCP instrument line 


NAME 


TATE 


-—— oe oe ee ee ee oe ee ee ee oe oe ed 


A.LE.E. will hold its 1953 Winter Gen- 
eral Meeting January 19-23 at the 
Hotel Statler in New York. Some 4000 
of the nation’s leading engineers, sci- 
entists, and research men and women 
are expected to attend 

L. F. Hickernell, chief engineer at 
Anaconda Wire & Cable Co., has been 
appointed chairman of the technical 
program committee. This committee 
will supervise sixteen daily technical 
sessions. They will be held simultane- 
ously and, during the five day period, 
will cover every field of electrical en- 
gineering and related sciences 

> > * 
GORDON C. KNIGHT has been named 
assistant to the president of Interna- 
tional Telephone 
and Telegraph Cor- 
poration 
Active in manage- 
ment and industrial 
relations since 1941, 
Mr. Knight joins 
IT&T from its sub- 
sidiary, the Cape- 
hart - Farnsworth 
Corporation, where he served succes- 
sively as assistant to the president, di- 
vision manager of research and devel- 
opment, and operations manager of 
the commercial products division. 

He served four years with the U.S. 
Navy Amphibious Forces during World 
War II and held the rank of lieutenant 
at the time of his discharge 

+ - * 
ADMIRAL CORPORATION has an- 
nounced construction of a new 46,000 
square foot addition to its television 
plant in Bloomington, Illinois. The new 
plant contains television installation 
lines, storage for cabinets, tubes and 
other components, and warehouse space 
for finished products . . HALLMARK 
ELECTRONIC CORPORATION, Newark 
distributing firm, has moved to new 
and larger quarters at 85 Monticello 
Avenue in Newark. The new facility 
provides over 7000 square feet of sales 
JAVEX, manu- 
facturer of meters and electronic de- 
vices, has moved to Redlands, Cali- 
fornia from Garland, Texas The 
company is occupying a new plant on 
its recently-purchased 25-acre site in 
Redlands SYLVANIA ELECTRIC 
PRODUCTS INC. has dedicated its new 
electronics division headquarters in 
Woburn, Massachusetts. The new 50,- 
000 square foot plant employs approx- 
imately 850 persons and will serve as 


and storage space 


the headquarters for the administra- 
tive, sales, engineering, and manufac 
turing staffs of the electronics division 
as Well as serve as the site of the prin 
cipal manufacturing operations : 
SPIRLING PRODUCTS INC. has moved 


its manufacturing facilities from 62 


Grand Street in New York to a new, 
modern plant on Henrietta Street at 
Duffy Avenue in Oyster Bay, Long Is- 
land ... Television production is now 
underway at Plant No. 5 of the RAY- 
THEON TELEVISION AND RADIO COR- 
PORATION, The new facility, located 
at 51st Street and Cottage Grove Ave- 
nue in Chicago, will be devoted ex- 
clusively to the production of TV re- 
ceivers 
> > > 

CRESTWOOD RECORDER CORPORATION 
of Chicago has been purchased by 
DAYSTROM ELECTRIC CORPORATION, 
subsidiary of DAYSTROM, INCORPO- 
RATED, Elizabeth, N. J. firm. H. H 
Hanlon, president of Crestwood, will 
continue as sales manager of the new 
subsidiary and will direct national dis- 
tribution MAGNETIC RESEARCH 
CORP., EF] Segundo, California, is a 
newly-formed company specializing in 
the research, development, and pro- 
duction of magnetic Hugo 
Woerdemann heads the new firm which 
has offices at 318 Kansas Street in El 
Segundo Edward T. Clegg has re- 
signed his post as chief engineer of 
KUTHE LABORATORIES to form a new 
company, CLEGG LABORATORIES, INC. 
The new firm will develop and build 
instruments and equipment for the ra- 
dar pulse generation field and will 
later enter the u.h.f. component and 
equipment market, catering to the 
ham. The company’s main office is at 
410 John Street, East Newark, N. J. 
. A new firm for the manufacture 
of electrical, electronic, and nuclear 
products has been formed under the 
name PLASTIC CAPACITORS, INC. Ste- 
phen Meskan heads the new organiza- 
tion which is located at 2511 W. Moffat 
Street, Chicago 47 


devices 


* * 


JAMES A. COMSTOCK has been named 
president of Acme Electric Corpora- 
tion, Cuba, N. Y., 
while Charles H 
f Bunch has been ele- 
* vated to the post of 
chairman of the 
board 

M1 Comstock 
joined the company 
in 1930 as chief en- 
gineer He has 
as purchasing agent, manager 
ot specialty transtorme! and radio 
transformer sales, general manager of 
the Clyde, N. Y. plant of the company, 
and, since 1946, as 

president. 


served 


executive vice- 


a 
FRANK W. MANSFIELD of Sylvunia 
Electric Products Inc. has been reap- 
pointed chairman of the Industry Sta- 
tistics Committee of the Radio-Televi- 
sion Manufacturers Association 
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Televis 


ey’ GIVE YOU 


MOR E EQUIPMENT 


TO TRAIN YOU BETTER 


Set up your own home laboratory with the 
15 BIG TV-Radio kits we send you. You 
bulld AND KEEP your own complete BIG 
SCREEN TV RECEIVER, Super-Het Radio 
Receiver, R.F. Signal Generator, Combina- 
tion Voltmeter-Ammeter-Ohmmeter, C-W 
Telephone Receiver, AC-DC Power Supply. 
Everything is furnished complete, including 
all tubes, plus big TV picture 


THOUSANDS OF NEW JOBS " 


TELEV|S\ON 


0 
UAT HOME IN YouR SPARES 
MORE vauue!: 


YOU GET A ROUND TRIP TO 


NEW YORK CITY 
AT NO EXTRA COST 


FROM ANYWHERE IN THE U.S. OR CANADA 
— I pay your way to New York and return, 
PLUS 2 FREE weeks, 50 hours of advanced 
instruction and shop training at the PIERCE 
SCHOOL OF RADIO & TELEVISION. You 
use modern electronics equipment, includ- 
ing student-operated TV and Kadio stations. 
You go behind the scenes of New York's 
big Radio-TV centers, to study firet hand. 
And I give you all this AT NO EXTRA 
COST! (Applies to complete Radio-TV course 


i 
LEARN MORE! “— 
EARN MORE! 


TRAINING TO FIT YOU 
FOR THE BETTER PAY JOBS 


Thousands of new jobs will open up right 
in your own state, now that the govern- 
ment has lifted restrictions on new TV 
Stations. My simple, successful methods 
have helped hundreds of men — most of 
them with NO PREVIOUS TRAINING — 
find places in America’s booming TELE- 
VISION and Electronics industries. You 
too can get the success and happiness 
you always wanted out of life within 
months... studying at home...as I 
train you to become a full-fledged TV 
TECHNICIAN. Many of my students make 
as much as $25.00 a week repairing 
Radio-TV sets in their spare time while 
tearning . pay their entire training al- 
moat from the very beginning from spare 
time earnings... start their own prvofit- 
able service business. 

But I don’t stop after I qualify you as a 
TV Technician... although right there only.) 

you can chouse from amcng dozens of 

fascinating careers! #! continue to train Only RTTA makes thie amazing offer. DuMont, Philes Eme 
you — AT NO EXTKHKA COST — to qualify other leading firms 


for even better pay in the BETTEK JOBS ats 


that demand FCC licenses, with my... 
FREE FCC COACHING COURSE 
PREPARES YOU AT HOME FOR YOUR 
TWE SEST J085 1" ¥V AND RADIO MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS UNDER NEW 
ee oe coe eee G.1. BILL! If discharged after June 27, 1950 — CHECK COUPON BELOW! 
Also approved for RESIDENT TRAINING 
in New York City... qualifies you for 
. full subsistence allowance up to $160 
"\ per month. 


Given at ong? EXTRA COST after TV 

Theory and -ractice ompleted 
NO SALESMAN WILL CALL! 
Mr. Leonard C. Lane, President 


1 GET MY 
GRADUATES GOOD PAYING JOBS 


ne to your patenting. I 


ualified for a job o 
iver Ties. SS Federal Tele- 


phone and Rad 
— hast Frank Seier 


“I'm making good money in my 
own business, repsiring and in- 
stalling radio and T nets a 
thanks to your training.’ 

— Irwin Polansky 


‘Your excellent instruction helped 
me get my present as an 
airport radio mechanic for Amer!t- 
can Airlines. — Eugene & ho 


ey swerve be ateful to geo 

trainin; ich helped me + 
resent fine position as Assi stant 
arts Manager.'’ 


— Norman Weston 


others working at nee BOA. ces 
reson 


al and 


MAIL COUPON TODAY! 


BOTH FREE! New 
illustrated Book 
and Sample 
Lesson. Learn 


TELEVISION. 1 understand I am under no 


Obligation and no salesman will call 


Name 


(PLEASE PRINT PLAINLY) 


Age 


NO wi ADVANCED 
FM-TV TRAINING 
pe wd radio experience—my ADVANCED 
COURSE can save you months of training. 
Full theory and practical training... 
TV any a and FREE FCC License . RADIO-TELEVISION TRAINING ASSOCIATION 
Coaching Course. - 

New York 19. N. Y 

FRE EMPLOYMENT . pe Dee 4 ay, Lone Mail or your 4 ty BOOK ana 
P : SA "LE LESSON that mie ° “7 n ’ 
ASSISTANCE Some bd ut wi ew me w can make 

tain a good-paying job in the locality of 
your choice. 

Address come wae a 
RADIO-TELEVISION TRAINING ASSOCIATION City tone State 

VETERANS. If qualified under new G.I. Bill, check your 

LICENSED BY THE STATE OF NEW YORK choice: O Home Study © Resident Study. 
—a_ Ee eee EEE Cee ee ee ee ee 


you have previous Armed Forces or 
complete with kits. including BIG SCREEN 
1620 Broadway. Radio City Station 
Dept, T-1 
My vocational adviser will help you ob- 
1629 Broadway, Radio City Station, New York City 19 am interested in: OQ Radio-TV © Advanced FM-TV. 
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The 21-man committee, under Chair- 
man Mansfield, directs the Associa- 
tion's activities in collecting and com- 
piling statistical information for the 
radio-television industry. During the 

il ' . last fiscal year, this committee super- 
ih iy x vised the establishment of a statistical 
\\ Lf) \\ department within RTMA headquar- 
i / i\ ters and broadened the Association’s 

activities in this field 


7 . > 
Cf J HOWARD BRIGGS, formerly assistant 
vice-president in charge of the Hoff- 
= man government 
contract office in 


Washington, D. C., 
PATENT APPLIED FOR has been appointed 
assistant to the 
The greates? amplifier improvement in recent yeors A iy } president of Hoff- 
godsend to both owner and service man It used to take man Laboratories, 
me hours to do what Audi-balance does in seconds Does Inc. of Los Angeles. 
even better than I've been able to do with meters, this balances Prior to jo ning 
tubes dynamically The problem has plogued us for years 7 the company in 
t is now possible to keep perfect balance in output tubes con- 1950, Mr. Briggs was vit e-president in 
sistently fer lowest distortion Addi-belence is the per- charge of sales for the Howard Radio 
Suse eutheiiad Co. in Chicago, a position he held for 
15 years. 


Just one of the features that make the brand new Classic In his new post, he will manage the 


amplifiers by Newcomb so exciting. Write for catalog of 8 military production phase of the cor- 
completely new home music amplifiers priced from $39.50 poration and will coordinate procure- 
to $269.50 audiophile net. ment, sales, manufacturing, and other 
related departments of the company 
. > > 


A. E. ABEL has been appointed assistant 
director of engineering and research 
for Bendix Radio Div The Brush 
Development Co. has named ALBERT 
J. W. NOVAK to the post of assistant 

; ’ general sales manager HERBERT 

The Classic 25 RIEGELMAN, until recently a vice-pres- 
For the sound thrill of a life- ident of Montgomery Ward, has been 
time this superb naw 25 watt ; ippointed manager of marketing for 
custom omplifier has every : i the receiver department of General 
practical operational feature oo Electric . . DR. E. F. W. ALEXANDER- 
electronic engineering can : 3 SON, noted engineer and inventor, has 
offer you. Even more impor joined RCA as a consultant. This new 


tant is the incomporable lis- association returns him to the com 


tening pleasure it provides pany he served as chief engineer from 
1920 to 1924 VICTOR WELGE has 
joine d P. R. Mallory & Ce Ine S as- 


The Classic 15 sociate director of engineering 


HENRY GOLDSMITH has been appointed 


This outstanding 15 watt am- manager of the “Sonora” brand sales 


plifier is unique in luxury division of Sonora Radio ¢& Television 
Corp. . . . WILLIS E. CLEAVES has 
fection at a surprisingly mod- 
joine ; > is staf S 
erate cost. Its smortly de- joined Bendix Radio D ’ iff a 
signed remote control unit is sistant to the general manager of the 


features and technical per 


a superlative piece of engi division. He was formerly with Collins 


iV Vv 


neering, beautifully finished Radio Company ANTON C. FISHER 
in brushed brass 

is the new sales and advertising man- 
ager for Fretco Inc., manufacturers of 
Substantial Installation Savings TV antennas and antenna accessories 

Savings of as much as, or more than, the the speaker, with no messy confusion of ABRAHAM HYMAN, formerly sups 
entire cost of these fine amplifiers are being wires, .in the living room. No accessories visory electronic engineer for the CAA 
reported by enthusiastic purchasers. This is connect directly to the remote control. All in New York, has joined the JF D Mfg 
due to their unique design which removes 


F Ib inputs connect only to the main amplifier Co. as an electronic consultan 
h t mot ntr ein ‘ . 
the usual necessi ooo aa o - ing The savings in cabinetry and of installation DONALD L. HERR has been elected pres 
near the amplifier, tuner and changer. These 


ry real to th ident of American Electronic Mfe Ine 
items can now be installed in a holl closet labor ore obvious and very real to those — / 


; 


or any similar out of the way location leav who take advantage of this new complete a newly-established Los Angeles firm 
ing only the beautiful remote control and remote control design .. R. CARROLL MANINGER has been 
made acting director of the physical 
Write for Catalog 
research and development department 
fn & yw C 0 M » f ind ARTHUR R. SOFFEL named director 
of the instrument assembly and design 
DEPT. F 6824 LEXINGTON AVENUE, HOLLYWOOD 38, CALIF. department for Vitro Corporation of 
America ... GARDNER P. WILSON has 
15 years of quality leadership joined Consolidated Engineering Corp. 
as senior development engineer 


(Continued on page 101) 


Heres | 


Our 


Opportunity 


to prepare for a good job or a business 
of your own in TV SERVICING 


There are today more good jobs open 
in TV Servicing than there are trained and 
experienced men to fill them. Yes, thousands 
of opportunities exist now for good-pay jobs 
offering employment security for years and 
years to come. Thousands of TV Servicing 
jobs are going begging. Do you want one 
of them? 

Experts agree, that because of the critical 
shortage of trained and experienced TV Serv- 
icemen, and the tremendous future growth 
of the industry, no vocational field today 
offers more opportunities than TV Servicing 


The Big New Industry 
with a Great Future 
Television is just in the beginning stages of 


its big industrial boom. Look at these amaz- 


ing tacts 


@ Within a few years over 1000 TV stations will 
be telecasting compared with 108 TV stations 
now on the air 


@ Nearly one-half of all families living within 
the present TV areas do not yet own TV 


receivers 


@ The new 


plus better and more interesting programs 


trans-continental video network 


plus larger viewing screens and color TV will 


increase the installation of new receivers, will 


induce present ow! of 12-inch and smaller 
size viewing screens to buy newer model 


receivers 


@ The power increases of many existing stations 
and improved reception range of current re 


will result in receivers being installed 
t 


rviced in the fringe areas of presen 


. over 70 per cent 
served by UHI 
neans TV ser « 


@ No one yet knows how great the industrial 
IV market will be 


RCA Institutes Home Study Course prepares 
you for a Career in TV Servicing 


The addition of the RCA 
Service 


Institutes TV 


[raining to your present radio- 
electronics experience will qualify you to 
step out and grasp the golden opportunities 
that now exist in television — America’s fast- 


est growing industry 


while 
you study the practical how-to-do-it tech- 


Learn at home—in your spare time 
niques with how-it-works information. Easy- 
to-read and easy-to-understand lessons under 
the supervision of RCA engineers and ex- 
perienced instructors quickly train you to 
quality for the many good jobs now waiting 
for trained TV servicemen. Don't pass up 
this lifetime opportunity for financial security 
ind a bright future in TV. Learn TV Servic- 
ing trom RCA — pioneers and leaders in radio, 


television and electronic developments, 


Send for FREE BOOKLET 


Mail the coupon—today. Get complete information on the 
RCA INSTITUTES Home Study Course in Television Servicing. 
Booklet gives you a general outline of the course by units. 
See how this practical home study course trains you quickly, 
easily. Mail coupon in envelope or paste on postal card. 


MAIL COUPON NOW! 


RCA INSTITUTES, INC., Home Study Department RN-153 
350 West Fourth Street, New York 14, N. Y. 


| | 
! ! 
| | 
| Without obligation on my part, please send me copy of . | 
| booklet “RCA INSTITUTES Home Study Course in / | 
| TELEVISION SERVICING.” (No salesman will call.) | 
| | 
| | 
I | 
| | 
I | 


Name 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


4 Mince — Zone State 
cenautencsaneibnenenenenesanatienendeemastpesibunehemananeanen 
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Bill Clemens says— 


Midget Radio Service (a 3-Man Shop) 
129 S. Elizabeth St.,Lima, Ohio 


TRIPLETT 660 saves. ua 
50 100 man howe 
Jer notin. 


esse 

ISOLATING THE TROUBLE—Plug the power cord of the chassis 

into LOADCHEK and note the reading. With your eye on 

the large meter remove the rectifier tube and you can tell 

immediately which side of the tube the trouble is on. You < sndiiiats oe 
have already eliminated 50% of your probing time. 

, § LOCATING THE SHORT— With Loadchek you can quickly 
check the shorted side, part by part, without laying 
down tools or picking up test leads. Here, the trouble 
was a short in the transformer, spotted without having 
to warm up set. Overloads are found the same way. 


Locates trouble in a hurry 


The above pictures illustrate but one of the many time- 
saving uses of Triplett 660 Loadchek. This versatile 
instrument accurately measures power consumption, 
enables you to see instantly any deviation from normal 
load, without disconnecting a single part... finds 
trouble in a hurry. 

For Radio and TV servicing—for almost any kind of 
electrical trouble-shooting—LOADCHEK saves hours 
of painstaking work every day. At its moderate cost no 
service technician can afford to be without it. Try one 
today—and see! Write for free booklet. 


TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO, U.S.A, 


wtagal« 


Price subject to change without notice. 


Suggested U. S. A. DEALER NET $295 Triplett 


a 
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TRAIN FASTER- ran BET TER- tpi EASIER 
IN 10 MONTHS=—OR LESS=FOR 


RADIO-TELEVISION 


Our 21st Year Training Men for Greater Incomes and Security in Radio-Television 


n 


1 SEND YOU Pr 


vet aime vou FM NEW! NO OBLIGATION PLAN 


of Radio Television parte and equipment _. You Have No Monthly Payment Contract to Sign 
a or yo tu. ons oa . ‘ . . 
wn and experimentation - the kind of truly 1 e ‘ Pay For Your Training as You Earn and Learn 


tion and experimentation 

7 «6You can get into Radio-Television, today’s fastest growing big money 
‘ opportunity field, in months instead of years! My completely new 
“package unit” training plan prepares you in as little as 10 months 
or even less! No monthly payment contract lo sign—thus NO RISK to you! 
This is America’s finest, most complete, practical training—gets you 
ready to handle any practical job in the booming Radio-Television industry 
Start your own profitable Radio-Television shop . . . or accept a good pay- 
ing job. I have trained hundreds of successful Radio-Television technicians 
e “he, during the past 21 years—and stand ready to train you, even if you have no pre- 

a7 ‘| vious experience! Mail coupon and get all the facts — FREE! 


Valuable Earn Extra Money While You Learn! 


the kind of truly 
PRACTICAL instruction that prepares you 
for your Radio-Television career 


Frank L. Sprayberry 
Preovde 


. 
Sprayberry Academy 
of Radio 


Equipment Included 
With Training 


‘ The new Sprayberry ‘‘package”’ plan 


includes many big kits of genuine, pro- 
fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects 


All your 10 months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training ‘“‘package’’ unit, you receive 
extra plans and ‘Business Builder’ ideas for 


You build a powerful 6-tube 2-band 
radio set, multi-range test meter, signal 
generator, signal tracer, many other 
projects. All equipment and lessons are 
yours to keep... you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. Sprayberry Radio-Television training. 


SPRAYBERRY ACADEMY OF RADIO 


FP OS SCSSOSSS SS SOS SSSSSSSS8SS66S88SS8888608080 
ae Sreree ' SPRAYBERRY ACADEMY OF RADIO, Dept. 25-S 
TODAY! s 111 Nerth Canal St., Chicago 6, til. 
NO OBLIGATION ° 


Please rush to me all information on your 10-MONTH Radio-Tele- 
vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE. 


spare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio-Television 
Technicians—and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 


NORTH CANAI 
; Ch 


you BUILD the Television set and 


the powerful superhet radio receiver shown 
above. IN ADDITION to the other test units 
shown here (many are not shown because of 
lack of space). All equipment I send you is 
YOURS. TO KEEP 


I invite you to get. all the facts— 


you 3 BIG 


RADIO-TELEVISION BOOKS 


1 want you to have ALL the facts about 
my new 10-MONTH Radio-Television Training 
—Wwithout cost! Rush coupon for my three big Radio- 
Television books: “How to Make Money in Radio- 
Television.”’ PLUS my pew illustrated Television Bul- 
letin PLUS an actual sample Sprayberry Lessou—ALL 
FREE. No obligation and no salesman will call. Mail 
coupon NOW! 
BRS SC, RET aC ee a 


MamRiacddacccesews cocccsoccccccsaccoocose AGBccoccceeccese 


RAE. cco cc citacqssbabeboenavcsveseedebssoscoensieébeweooes 


- Se eeeceeeceneoeeeesaaeceacaccacazaacaaaad 
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GUARDS €B 


HIGH sp 
TELEVISION PRopuc Th 


, 
ome } 
. yeas” : . 
GAY 

- 
in the C8$-Columbia design loboratories, Al Goldberg 
tokes some importont 


wodings with the EICO Model 221 
Vocuum Tube Voltmeter ond Model 555 Multimeter, os 
Harry 8. Asticy looks on 


Mr Al Goldberg, Assistant Chief Engineer of CB$-Columbie ond Merry ® 
of EICO, inspecting the use of the EICO Mode! 22! Vocuwm Tube Voltmete 
Voltege Probe of the Sweep Frequency Troubleshooting Poston 
production lines 


KITS-Wired Instruments 


re a 
For Laboratory Precision at — Co 
the Leaders Look to EICO: 
MEW 977% SINE & SQUARE 


- e-makers 

reat neadlin 
erica’s ere th 

a, Inc., one a t Instruments OD bo’ 

WAVE AUDIO GEN 4 CBS Columbia n, use EICO Tes 

KIT $31.95. WIRED $49.95 joes ; 4 production 

.yision set I 

in Televis 


es? 
wn laborator! 
its design 
ywiuction lines and m 
yr 
Television 1 
its new 


Ashley, President 
” ” 


and 


dei HVP 
on the CBS 


Columb Te 


ny 
niestic, and mat: 
fing letone Mayes knows that 
Emerson Tele-Kine t, CBS Columbia 2 
like Bmer> t to coas t 


porns 19 EI CD Nomis FEATURES 
ALL 
NT DELIVERS 

Test EQUIPME nee 
“~ = _ Latest Engin’ — 
1. Laboratory Precision A Lates simplified D ently 
| Instructions — 
2. Lowest Cost ann m 7 en 
—" Laboratory->"¥ — 
10 exclusive EICO Make Go 


Guarantee 


TV mane 
another famous 


320K SIG. GEN - 
KIT $19.95. WIRED $29.95 3. Lifetime De , 
322K SIG. GEN ration 

KIT $23.95. WIRED $34.95 ' 


5, Rugg® 
6. Qualit 


SCOPE KIT $44.95. WIRED $79.95 


; HIGH VOLTAGE 
, ook at 
t. be sure You | : PROBE $6.95 
equipmen 71CO produc 
' Each E e 
compar ’ 


mer 
1 


te 


360K SWEEP GEN. KIT $34.95 
WIRED $49.95 


TRACER KIT 


950K R-C BRIDGE & 221K VTVM 
RCA COMP. KIT $19.95 KIT $25.95 WIRED $49.95 

wEwW 536K WIRED $29.95 
MULTIMETER 
KIT $12.90 

WIRED $1490 
RES. DECADE BOX 1000 OHMS, VOLT" 
KIT $19-95 
WIRED $2495 


315K DELUXE SIG VI70K 
GEN KIT $39.95 
WIRED $59.95 


625K TUBE 
TESTER KIT $34.95 


WIRED $49.95 


REATE 


MEW sosk mucTimeTeR 
1O40K BATTERY ELImM KIT $24.95 
KIT $25.95 WIRED $34.95 WIRED $29.95 


MEW 214K vive KIT $94.95 
WIRED $5495 
7 METER 
Prices S% higher on West Coast. Dve to unstable condition nd 


‘ ELECTRONIC INSTRUMENT CO., INC. 
20,000 OHMS/VOLT 84 Withers Street, Brooklyn 11, N. Y. 
sprue specifications are + t te change thout notice 
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HE ELECTRONIC EYE OF THE 
SERVICE TECHNICIAN 


By MILTON S. KIVER 


Pres., Television Communications Institute 


A survey of the various service-type oscilloscopes 


currently available and details on how instrument 


is used in radio and television repair operations. 


HE introduction of television 
J rout many changes in the work- 

ing habits of the radio technician 
It caused him to develop a 
understanding of circuits 
and a greater appreciation of what 
they can do. It introduced him to 
many components and to many 
different types of And, above 
all, it brought into his daily life test 
instruments which he may have heard 
of, but 
to use 

The most 


broade1 
electronic 


new 


circuits 


which he seldom had occasion 


important of the new in- 
struments, from the standpoint of 
utility, is the oscilloscope For 
icing, the 


serv- 
technician can employ the 
oscilloscope to view directly the shapes 
of the waves present at various points 
He can tell 
they 
and he can 
whether 
desired 


in the television receiver 
by inspection whether 
the proper 
mine by 
are 


possess 
deter- 
they 


shape 
measurement 
attaining the amplitude 

For alignment, the oscilloscope is a 
natural companion 
depicting 


curve of 


to the sweep gen- 
erator, graphically the re- 
the circuit into which 


the sweep signal is fed. This not only 


sponse 


Radio City Products Company's 
Model 533M ‘Midgetscope” 


unit. 
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provides an instantaneous picture of 
exist, but 
adjusting coil 


condensers be 


circuit conditions as 


any 


they 
changes caused by 
and/or trimme! 
come immediately apparent. The tech 
nician is thus kept fully informed at 
all times of the condition of the cir 
cult worked on 

There is a 
similarity 


cores 


being 
considerable 
between 


amount ol 
some of the oper 
ating controls on an oscilloscope and 
the operating controls of a television 


receiver. This is because an oscillo 


scope and the 
television 


deflection circuits in a 
operate on the 
same basic principles. Thus, the “In 
tensity’ control on the does 
exactly the same thing as the “Bright 
ness’ control on the 
ceiver The same is 
controls and of 
zontal’ 

The oscilloscope Is an 
looking with a 
endless array of controls. At least that 
is the impression the uninitiated get 
To dispel this illusion and to fit these 


controls 


receiver 
scope 


television re 
true of “Focus” 
“Vertical” and “Hori 
centering controls 

impressive 


instrument seemingly 


into a logical pattern, let us 


examine the basic diagram of an oscil- 


RCA’‘s Model WO.-88A, a 5” instru- 
ment for general service work. 


The Triplett Model 3441 5” 
service-type oscilloscope. 


Heath Company offers this 
Model O-8 scope in kit form. 


Eico’s Model 425K is 
another kit-type unit. 


RCA’s WO-56A 7” 
oscilloscope for all 
types of servicing. 
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Meke & 
Model 


COSSER_ 
Mode! 1039 B 


DU MONT 
Model 292 


GENERAL 
ELECTRIC 
Model YNA-4 

HICKOK 
Mode! 380 
RADIO CITY 
PRODUCTS 
Model 533M 


SUPREME 
Model 650 


DU MONT 
Model 274-A 


DU MONT 
Model 304A 


EICO 
Model 425K 


EICO 
Model 430K 


ELECTRONIC 
MEASURE. 
MENTS 

Model 600 


EL-TRONICS 
Model WBO.-50 


GENERAL 
ELECTRIC 
Model ST-2A 


GENERAL 
ELECTRIC 
Mode! ST-2B 


GENERAL 
ELECTRIC 
Model ST-2C 


HEATH 
Model O-8 


HICKOK 
Model 640 


HICKOK 
Model 670 


JACKSON 
Model CRO-2 | 


PRECISION 
Model ES-500A 


RCA 
Model WO-88A 


SIMPSON 
Model 476 


SUPREME 
Model 655 


SUPREME 
Model 660 


TRIPLETT 
Model 3441 


PRECISE 
DEVELOP. 
MENT 

Model 300 

RCA 

Model WO-56A 


SYLVANIA 
Model 132Z 


SYLVANIA 
Model 400 


Tube 
Size 


= 


Vertical 
Sensitivity 


Band 
(+0 


0 to 250 ke 


5 cps to 


400 ke. 


10 cps to 


Ime. + 


15 eps to 
500 ke. 


Blank- Self Meas- 


urement of 
Peak -to-Peak 


No 


List 


Price 


Intensity 
od. 


Phasing 
Control 


ass 
db.) 


ing 
Control 


No $167.00 


See Note ! 


Yes 


No $9.95 


See Note 1 135.00 


Yes 333.00 


See Note | 44.95 
(in kit 


form) 
See Note | in kit 


2db form 


No 99.50 


20 cps to 


5 me. 


20 cps to 
5C 


90 ke 


0 cps to 


l 
400 ke 
+0 


| 10 eps to 
800 


ke. 


0-4.5 me. 


43.50 
(in kit 
form) 


355.00 


| 0-650 ke 


29 eps to 


100 ke. 


20 cps to 


4.5 me. 


0-1 me 


| 0-800 ke. 


| 20 eps to 


0-800 ke. 
(+0, —2 db) 


ike.” 


10 cps to 


me. 


Remarks 


TABLE | 


Designed for portable use. Weight 94 
lbs. Size 111" x 51" x 414” 


Vertical and horizontal amplifiers d.c 
coupled. Designed primarily for indus- 
trial applications. 


Designed for portable use. Weight 14 
lbs. Size 1312" x 9” x 6” 


Designed for portable use. Wt. 9 Ibs 
Size 11%" x 7h" x 54,” 


Flat face tube. 


Has detailed step-by-step instructions 
for construction. 


New model. 


Sweep oscillator variabbe from 10 cycles 
to 150 ke. in 6 steps 


Has special low capacity probe input 
terminal on front panel. Probe extra 


Available with short or long persistence 
CR tubes. Has special termina! for low 
capacity probe. Probe extra 


Has special terminal for low capacity 
probe. Probe extra. Scope response not 
more than 50% down at 5 mc 


Has detailed step-by-step instructions 
for construction. 


Synchronization of pattern on either 
positive or negative peaks. Self con- 
tained beam blanking amplifier elim- 
inates return trace when using saw- 
tooth sweep. Sync. line or 2X line freq 
available. 


Same as Model 640. 


User has choice of wide bandwidth and 
reduced sensitivity or reduced band- 
width and increased sensitivity 


Has vertical phase reversing switch, 
also many extras. 


70 v. (0 to 60,000 cycles) is made avail- 
able from the internal saw-tooth osc. 
It can be used as an audio oscillator, 
or when checking to drive high-voltage 
unit of TV receiver. 


Has detailed step-by-step instructions 
for construction. 


Normal sweep trace can be expanded 
horizontally three times. Good for 
checking portions of waveforms 


See opposite page 
for applicable notes, 
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Sylvania’s Model 1322, 
a 7” test instrument. 


sna SHARPNESS OF CONTROLS SPOT GF. ANCE 


7 vert o8 
MOVES Pat TERN UP OR OOWN MOVES PATTERN th 


CONTROLS PATTERN HEIGHT CONTROLS PATTERN @OTr 


Se A OR 


LADS TO MORTON TAL 
AMPreR © “FUNCTION” 
Seton 3 SET TO HOME 
Ame DSTOM 
SOMALS TO BE OBSERVED 
Sylvania’s Type 400 scope, APPL ne aE 


another 7” servicing unit. 6.2v , 60% VOLTAGE EXTERNAL SYNC SIGNALS 
ts AvkN ABLE HERE APPL EO WERE 


Fig. 1. Control functions on a representative scope. See text. 


NOTES: at a front panel terminal. This can be used for small peak-to-peak 

voltage measurements 

1. A 60-cycle voltage having an r.m.s. value of 6.3 volts is available 
at a front panel terminal. While not specifically designed for 
peak-to-peak voltage measurement, ,it can be adapted to this 
purpose 


There is provision for blanking out return trace when a 60-cycle 
sinusoidal sweep is used 


A 60-cycle test voltage of approximately 25 volts is available at a 


rear panel termina 
There is no blanking control, but there is an internal retrace . 


blanking circuit. . . When scope rear switch is in 2 me. position, sensitivity is 10 mv 


r.m.s. per inch. When in 4 mec. position, sensitivity is 20 mv 
A 60-cycle test voltage of approximately .5 volt r.m.s. is available r.m.s. per inch 


Notes applying to certain of the oscilloscopes covered in Table 1 appearing on page 32 (opposite). 


loscope. This is shown in Fig. 2 (page horizontal deflection plates is another themselves and this is sometimes done. 
34). The heart of the instrument is set of two plates. These are the ver- However, in order to obtain any siz- 
the cathode-ray tube because it is on tical deflection plates. Here are ap- able deflection of the beam, either 
the screen of this tube that the incom- plied the waves we wish to reproduce straight across or up and down, a con- 
ing waves are traced out on the screen. Thus, as the beam is siderable amount of voltage is required 
To produce the waveshape of ap- moved along (by the horizontal deflec- A much more flexible arrangement is 
plied signals, two sets of voltages must tion voltage), it is also moved up or achieved by inserting amplifiers be- 
be applied to the cathode-ray tube down by the incoming voltage. When tween the deflection plates and the 
One of these voltages is the horizon- the voltage applied to the vertical applied voltages. Now, sizable beam 
tal deflection voltage and this serves plates increases (say), the beam _ deflection can be obtained with input 
to move the beam slowly across the moves up; when it decreases, the beam voltages on the order of millivolts. 
screen from left to right and then moves down. (The reverse action may In brief, then, the oscilloscope con- 
rapidly on retrace from right to left occur. Of importance only is the fact tains suitable amplifiers for the ver- 
If left by itself, all this voltage would that positive voltages swing the beam tical and horizontal deflection volt- 
do is produce a straight line horizon- in one vertical direction and negative ages, a cathode-ray tube, a saw-tooth 
tally across the screen. It is a saw- voltages swing it in the opposite di- voltage generator, and a power sup- 
tooth voltage which is internally gen- rection.) In this way the shape of ply. This is the basic circuit. 
erated in the oscilloscope and then any wave applied to the vertical de- 
applied to the horizontal deflection flection plates is traced out. 
plates via the horizontal amplifiers It is perfectly possible to apply volt- The oscilloscope shown in Fig. 1 
Positioned at right angles to the ages directly to the deflection plates contains what might be termed an 


Oscilloscope Controls 


Precision Apparatus Com- DuMont’s Model 274-A The Model 304-A. a 5” 
pany’s Model ES-500-A. 5” oscilloscope unit. scope made by DuMont. 


sec a OGRE 
Hz 
> co 
“ 
PRATT SION 
how 05-Smbe 


DuMont’s Model 292——a 3” 
instrument for servicing. 
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Supreme’s Model 660 5” scope. 


ib - 


El-Tronic’s Model WBO-50 5” scope. 


Jackson's 5” 


Hickok’s Model 670. a 5” unit. 
The Model 640, also by Hickok. 


average number of controls. The func- 
tions of the “Focus,” “Intensity,” and 
two centering controls are clearly in- 
dicated. In Fig. 1 they are the four top 
controls. They adjust easily and sel- 
dom cause trouble. 

The next three controls, 
“Range Frequency,” and “Sweep 
Range,” are all associated with the 
saw-tooth generator contained in this 
instrument. The simplest of these 
three controls, and actually the one 
to be set first, is the “Sweep Range” 
control. In the “Off” position, this 
control turns the saw-tooth generator 
off and the beam appears as a pin 
point of light at the center of the 
screen. The beam should not be per- 
mitted to remain stationary at one 
point or it will burn the screen, with 
the result that in future use this spot 
may become insensitive and not pro- 
duce any light at all as the beam 
passes over it. 

Beyond the “Off” position, the 
“Sweep Range” switch selects the fre- 
quency range for the horizontal saw- 
tooth (or linear) sweep. The first posi- 
tion beyond “Off” is labeled “15 to 
75" cycles which means that the fre- 
quency of the saw-tooth deflection 
voltage produced will lie within this 


“Sync,” 


unit, the Model CRO-2. 


Supreme’s 3” unit, Model 650. 


range. (The frequency of the saw- 
tooth wave tells you how many times 
a second the beam sweeps across the 
screen from left to right and how 
many times it retraces. For example, 
a 60-cycle saw-tooth wave will move 
the beam 60 times per second from 
left to right and 60 times from right 
to left on retrace.) The exact fre- 
quency generated within this range 
will be determined by the position of 
the “Range Frequency” control. This 
control is a potentiometer and at the 
low end of its range the saw-tooth 
frequency is at its lowest point for 
any position of the “Sweep Range” 
switch; at the other end (extreme 
clockwise position) of the “Range Fre- 
quency” control, the saw-tooth sweep- 
ing range is at the upper limit of its 
range. In the case of the 15 to 75 
cycle position, this would be 75 cycles 
(approximately). 

Sweeping ranges of this particular 
instrument (of Fig. 1) extend from 15 
cycles to 60,000 cycles, which is about 
average for most oscilloscopes. The 
upper frequency limit varies from 
30,000 cycles (30 kc.) in some instru- 
ments to a high of 100,000 or 150,000 
in others. The top figure of most 

(Continued on page 87) 


Fig. 2. Basic block diagram of an oscilloscope. 


RADIO & TELEVISION NEWS 


A PHOTOELECTRIC 


HEADLIGHT 
DIMMER 


By 
PETER J. VOGELGESANG 


Engineering Research Associates. Inc. 


HOTOTUBES find 

almost They 

are used for everything from repro- 
ducing the sound track on motion pic- 
ture film to controlling smoke in large 
industrial plants. Almost every month 
one new and ingenious de- 
vice around the singular 
the phototube 

The application of the phototube as 
a headlight dimmer, while probably 
not very new and certainly not in- 
genious, is novel and the possessor ol 
device will have 
appeal to his mechanical sensibilities 

The operation of this photoelectric 
headlight dimmer is very simple. Light 
from the headlights of an oncoming 
automobile strikes a phototube. The 
voltage change within the phototube 
is amplified by a two-stage, direct- 
current amplifier and the output of 
the amplifier actuates a sensitive re- 
lay The sensitive relay, in turn, 
the headlights of own 
automobile to switch to “low 
position 

At first thought, the practicability of 
such a device seems doubtful 
the circuit may be affected not only by 
light from oncoming autos but also by 
light from street lights, building lights, 
and the full moon It would 
seem that the headlights of one’s auto 
would be popping up and down like a 
jack-in-the-box A number of 
acteristics of the circuit prevent 
from happening 

First, of 
shielded to 
from striking it 
in front of the auto will affect 
Vice The combination of resistance 
and capacitance in the input of the 
amplifier causes the circuit to respond 
slowly to sudden changes of light in- 
tensity either from light to dark or 
dark to light. This eliminates the pos- 
sibility of the circuit “fluttering” o1 
being actuated by passing autos and 
anything that might temporarily in- 
terrupt the light source. The bias on 
the first stage of the amplifier is 


and photocells 
limitless applications 


Sees SoOrne 
designed 


properties of 


such a something to 


one’s 


the 


causes 


because 


even 


char- 
this 


course, the phototube is 
prevent incidental light 
Only the light from 
the de- 
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Internal view of 
light “dimmer.” 
in an 8” x 6” 


the head- 
It is housed 
x 4” box. 


Construction details on a battery-operated headlight 


dimmer which is activated by 


controlled by a potentiometer. This 
threshold” control can be adjusted to 
compensate for any extraneous or re- 
sidual light source such as a full moon 
or the light from one’s own headlights 
reflected off a snow-covered highway 
It also provides a means of adjusting 
the range or distance at which the 
headlights of oncoming autos will ac- 
tuate the circuit. Like any armature 
relay, more current is required to 
the sensitive relay than is re- 
quired to keep it closed. In the cir- 
cuit, once the headlights have been 
dimmed by a given intensity of light, 
much less light is needed to keep them 
dimmed. This eliminates the possibil- 
ity of one’s headlights reverting to the 
“high” position when the driver of an 
oncoming auto dims his lights 

The entire operation of this device 
is based upon the idea that if there is 
enough light to actuate the 


( lose 


circuit, 


Complete schematic diagram and parts list 


single Type 868 phototube. 


there is enough light to see the road 
without the help of the “high” lights 

The circuit of the device is simplici- 
ty itself An 868 gas phototube sup 
plies the light sensitive element and a 
twin-triode 12AT7 vacuum tube is 
the two-stage, direct-current 
amplifier. The anode voltage for the 
phototube and the plate voltage for 
the triodes is supplied by two 90 volt 
“B” batteries. The grid bias for each 
triode is supplied by two separate 6 
volt “C” batteries e made of four 
little penlight cells connected in se 
The heater voltage is taken 
from the auto battery used as 
a safety precaution A triple-pole 
single-throw switch the heater 
circuit and the plate and bias circuits 
of the first stage of the amplifier when 
the unit in use. It is not 
sary to open the plate circuit of the 

(Continued page 110) 


used as 


ach 


ries 


and is 


opens 


is not neces 


on 


covering the phototube headlight dimmer. 
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teow etau 


Rul 


To 
eo auto 


R,—10 megohm, ) w. res. 

R.— 100,000 ohm pot 

Ry, Ry —500,000 ohm, Vy w. res 
Cc, ¢ -O1 pid, 200 +. cond 
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I 10,000 ohm plate relay, s.pdst. sw 
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ee 


(Leach Type 21032) 
5 3 p.st. switch 

F 1 amp. fuse (Type 34G) 
J S68 tube 

J 12AT7 


tube 


Fig. 1. A “TACO” 
cylindrical parabolic reflectcr 


N THE preceding article we exam- 

ined in detail such u.h.f. antennas 

as fan dipoles, stacked “V's,”’ rhom- 
bics, yagis, plus other arrays which at 
present find application at v.h.f. but 
which can also be employed at u.h.f. 
with suitable size modifications. 

Continuing our study of u.h.f. ar- 
rays, let us consider those antennas 
which owe their sharp directivity and 
high gain to their reflectors. 

The addition of a reflector to an an- 
tenna serves several purposes. First, it 
reduces or substantially eliminates re- 
ception of any signals approaching the 
array from the reflector side. This 
converts a bi-directional antenna into 
one which can receive signals from es- 
sentially one direction only. Secondly, 
it increases the gain of the array in 
the remaining direction 

In v.h.f. applications, there is usu- 
ally only one reflector employed and 
this is frequently a single rod, or, at 
most, two or three rods, positioned 
about .15 to .25 wavelength behind the 
receiving element. While these rods do 
serve to reduce signal reception from 
the rear, they are far from being to- 
tally effective. A more efficient reflec- 
tor would be one constructed of a solid 
metallic sheet (or a wire mesh of sim- 
ilar size) placed behind the antenna. 
At v.h.f. frequencies, antenna dimen- 
sions are such that use of a sheet re- 
flector would cause the array to be- 
come bulky and frequently difficult to 
erect. However, at u.h.f. frequencies, 
the dimensions are sufficiently reduced 
so that sheet reflectors are entirely 
feasible. Mesh screens serve as well 
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Walsco’s “Reflecto-Fan” (left) and “Corner Reflector” (right) antennas 
for u.h.f. reception. They were recently field-tested in Portland, Oregon. 


By MILTON S. KIVER 


Pres., Television Communications 
Institute 


Part 2. An analysis of u.h.f. antennas using reflectors. 


Several arrays of unconventional shapes are also covered. 


The fact that 
there are openings in the screen does 
not materially affect its performance 
as a reflector as long as the openings 
are on the order of .2 of a wavelength 
Dimensions of the reflector 
are not critical but the edges should 
extend for a short distance béyond the 
dipole elements. 

In common too, are parallel 
bars as reflectors in place of a mesh 
The same considerations of small 
spacing apply here, also. 

Two stacked dipoles with a sheet 
reflector made of a series of rods are 
shown in Fig. 6. The dipoles in this 
instance are broader than conventional 
rods and this is done purposely to ex- 
tend the bandpass of the array and to 
keep the input impedance more uni- 
form over the range of frequencies to 
be received. ‘The antenna shown was 
designed for v.h.f. use and within this 
region the reflector screen is 8 feet 
across. The same array, dimensioned 
for the u.h.f. band, could be reduced 
considerably 

Parabolic Reflectors Parabolic re- 
flectors are not at all new. For many 
years, before anyone thought of using 
them for the concentration of radio 
waves, they were employed for light 
beams. Their concentrating action is 
due to the shape of the reflecting sur- 
face and the fact that, for reflection, 
the incident and the reflected rays 
make equal angles with any line that 
is drawn perpendicular to the surface 
at the point of reflection. To under- 
stand this, refer to Fig. 3A. Here we 
have the ray AB hitting the parabolic 
surface at point A. Let the line NA 
be perpendicular to the parabola at 
Point A. Then, for reflection, angle 
@ must equal angle #. It will be found 
that the reflected ray AC will pass 


as solid metallic sheets 


or less. 


use, 


through the focal point F. Further- 
more, it can be shown that all rays 
parallel to the main axis reaching the 
parabolic surface will likewise meet at 
point F. Going the other way, rays 
starting from F will strike the para- 
bolic surface and travel outward in 
parallel lines, as in Fig. 3B. Spherical 
surfaces do not possess this property 
The parabolic reflector may be used 
either to concentrate a set of rays 
coming toward it or to produce a 
group of parallel rays for transmis- 
sion. In ultra-high frequency commu- 
nication, both are desirable 

It should be noted that the concen- 
trating action or focusing occurs only 
when the rays arrive at the reflector 
along lines parallel to its main axis 
For all other angles of incidence, the 
rays do not pass through the focal 
point F. The reader might think this 
would impose a limitation on the unit, 
but experience has shown that radio 
waves coming from points as close as 
3 or 4 miles away arrive essentially 
as parallel rays. At greater distances 
the effect is even more positive 

For reception or transmission, the 
antenna is placed at the focal point, F. 
In order to achieve the prope1 
ing action, the antenna must be kept 
as small as possible. For this reason, 
only simple antennas are used 

The radiation beam of a parabolic 
reflector (known also as a rotational 
parabola or a paraboloid) is circular 
See Fig. 5. This means that the height 
of the beam in the vertical plane is 
the same as the width of the beam in 
the horizontal plane. It does not mean, 
however, that the energy is being ra- 
diated to all points about the para- 
bolic reflector. The energy is concen- 
trated into a beam, like the light from 
a flashlight, and projected in the di- 
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focus- 


rection that the reflector is facing 

The ability of a parabolic reflector 
to concentrate energy into a narrow 
beam is due to its ability to take the 
spherical waves which are radiated by 
a dipole placed at its focus, and con- 
vert this energy into a plane wave 
(For the purposes of explanation, it is 
easier to consider many of these an- 
tennas from the standpoint of trans- 
mission rather than reception. How- 
ever, whatever is stated for one use is 
just as true for the other.) Now, en- 
ergy radiated into space will travel in 
a direction perpendicular to its wave 
front. If we have a plane wave, such 
as shown in Fig. 2A, then the energy 
will travel forward in a straight line, 
because only direction 
which is perpendicular to the wave 
front. The energy will have no tend- 
ency to spread out because all sections 
of the wave front, being in the same 
plane, will move forward in the same 
direction. When the wave front is 
spherical all sections of the wave front 
will move in a direction perpendicular 
to the wave front, similar to the plane 
wave. However, since the wave front 
surface is curved, perpendiculars 
drawn to various points of the wave 
will not all be parallel to each other 
See Fig. 2B. As a result, this energy 
will spread out as it travels producing 
a radiation pattern which is not as 
sharp or directive as that obtained 
with a parabolic reflector 

As a general rule, then, the direc- 
tivity of any radiating system depends 
upon its ability to convert whatever 
energy it a plane wave 

In order for a parabolic reflector to 
produce a plane wave, its shape must 
be truly parabolic in all directions, the 
antenna must be placed precisely at 
the focal point, and the dimensions of 
the antenna made small in compari- 
son to the dimensions of the parabolic 
“dish.” If any of these conditions are 
not adhered to, the radiation pattern 
does not remain circular and the radi- 
ated wave front begins to curve. This 
causes the beam width to increase and 
energy is radiated off to the 
through the establishment of 
lobes. Parabolic reflectors, when care- 
fully constructed, are capable of pro- 
viding appreciable gains over that ob- 
tainable from a simple dipole alone 

It is possible to use sections of a 
parabolic reflector 
tire paraboloid. The cylindrical para- 
bolic reflector shown in Fig. 1 can 
provide a gain of 8 db over a resonant 
dipole. The vertical directivity is sharp 
but the horizontal directivity 
what broad. Where high 
sired and the ghost problem is not 
serious, this array will produce excel- 
lent results. Also, the reduction in size 
from a full paraboloid permits the 
unit to be built more economically. 

The Corner Reflector. Instead of us- 
ing curved surfaces as reflectors, it is 
possible to use two flat surfaces which 
are so placed as to 


this is the 


receives into 


sides 


minor 


instead of an en- 


is some- 
gain is de- 


each 
other at some angle, forming a corner 
This type of reflector, shown in Fig 
4, is known as a 


intersect 


“corner reflector” 
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antenna. The driven element, usually 
a dipole antenna, is placed at the cen- 
ter of this corner angle and at some 
distance from the vertex of the angle 
Fig. 4 shows the antenna as it is used 
for the reception of horizontally polar- 
ized waves. By turning the system on 
its side, vertically polarized waves 
could be received as well. The two 
reflecting may form any angle 
up to the limiting value of 180°, in 
which position they become a flat sur- 
face 


sides 


The response pattern of this array 
depends not only on the corner angle 
but also on the distance between the 
antenna and the vertex of the reflec- 
tor corner. When this distance is rel- 
atively large (large compared to the 
wavelength used) a pattern contain- 
ing more than one main lobe is ob- 
tained as shown ijn Fig. 7. Moving the 
antenna in too close will affect the 
vertical response of the array and 


make it more susceptible 
reflected signals. 


to ground 
Since neither of the 
foregoing conditions is desirable, the 
exact positioning of the dipole must 
be carefully controlled 

The corner angle in the commercial 
array of Fig. 4 is 90° and a similar 
bend is placed in the dipole. The re- 
flector bar spacing is .2 of a wave- 
length or less at the highest frequency 
at which the array is to be used. Gain 
over the entire u.h.f.-TV band is high, 
ranging from about 7 db at 500 mc. to 
13 db at 900 mc. The wide bandwidth 
and good gain of this array make it 
very attractive for weak signal areas. 

Horn Antennas. With the shift of 
commercial television broadcasting to 
the ultra-high frequencies, we ap- 
proach the region where horn anten- 
nas, which are so widely employed in 
radar, become feasible for TV. Here, 
again, size is the only restricting fac- 
tor and only in the u.h.f. region do 


Fig. 2. A plane wave (A) tends to trav- 
el in a straight line, maintaining a 
close concentration of energy. A spheri 
cal wave (B) tends to spread out. 
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PARABOLIC REFLECTOR 
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Fig. 3. (A) Action of a parabolic 
reflector in concentrating all parallel 
rays at its focus, F. (B) Rays originat 
ing at the focal poirt, F, leave the 
parabolic surface in parallel rays. 


Fig. 6. A v.hf. array using a reflec 
tor screen. Such reflectors are more 
common in u.h.{. region than v.h.f. band. 
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Fig. 4. An RCA corner reflector using 
a fan dipole. See text for description 


Fig. 5. The radiation beam of a para- 
bolic reflector is circular as shown. 


Fig. 7. When distance between the di 
pole and corner reflector is too large, 
more than one lobe will appear. 


(Cc) 


Fig. 8. (A) Two parallel-connected quarter- 
wave stubs. (B) A simple slot ant (C) 
A commercial slot antenna for u.h.f. TV. 


these units become small enough to 
assume reasonable proportions. 

A horn antenna can be considered 
as an outgrowth of a wave guide. 
Wave guides are very efficient hollow 
transmission lines which are exten- 
sively employed in ultra-high-frequen- 
cy circuits to conduct energy from one 
point to another. If it is desired to 
transmit this energy into free space, 
the ends of the wave guide are flared 
out. See Fig. 10. 

By flaring the ends, the energy trav- 
eling along the guide will gradually 
move from the guide to open space 
with a minimum of reflection back 
into the wave guide. In a sense, then, 
the flaring serves as an impedance 
match between the guide and the sur- 


rounding space into which the energy 
is transmitted. By the same token, 
any energy which is received is grad- 
ually conducted through the narrow- 
ing horn until it reaches the wave 
guide. 

Horns and wave guides may either 
be rectangular or circular in shape. 
Of immediate interest is the rectan- 
gular horn. With several modifica- 
tions, this can be made into an effec- 
tive TV antenna. Rectangular horns 
contain four sides, but since horizon- 
tally polarized waves are used in TV 
transmission, both top and bottom 
sides of the horn can be removed. Sec- 
ond'y, since transmission lines rather 
than wave guides are used to conduct 
the energy from the antenna to the 
receiver, we can remove the wave 
guide and substitute the conventional 
300-ohm twin-lead. See Fig. 9. Now, 
all we need do to transform this into 
a practical device is to use a fine mesh 
wire screen in place of the two re- 
maining solid metal sides. 

From the difference in shape of the 
modified horn antenna, the reader may 
suspect that the method of computing 
its dimensions will also differ from 
other antennas. For the horn shown 
in Fig. 9, the height and width (or 
vertical side separation distance) di- 
mensions are given by the formula: 

H WwW % dr 
and B % r. (when @ 60°) 
where \. is the lowest wavelength 
which it is desired to receive with this 
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Fig. 9. A horn antenna which is 
suitable for television reception. 


Fig. 12. 
tenna. 


Fig. 11. curve of a horn antenna. 
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Response pattern of horn an- 
Note how small back lobes are. 


WAVE GUIDE 
Fig. 10. By flaring out 
ends of a wave guide, 
energy can be transmit- 
ted or received with lit- 
tle loss due to reflection. 


horn. Thus, if the lowest signal to be 
received is taken as 61 megacycles, 
‘2 » is found equal to 8 feet, using 
the wavelength formula: 


984 
yi mc.) 
984 
61 
16 ft. approx. 


and: 8 ft. 


Now, of course, 8 feet represents a 
considerable height and width 
the mouth of the horn in spite of the 
fact that the two sides taper down to 
a narrow opening at the transmission 
line end. However, 61 me. is a fairly 
low frequency for which to be using 
a horn antenna. In the u.h.f. band the 
dimensions would be reduced consid- 
erably, for at 500 mec. they become 
about 1 foot by 1 foot across the 
mouth of the horn. 

In one 8-foot model', the power gain 
of this horn over a half-wave dipole 
at 61 mc. was slightly more than 2 db. 
See Fig. 11. Note, however, how the 
db figure rises with frequency and at 
216 me. it is greater than 14 db. The 
gain thus is seen to be considerable 
and it also possesses the desirable 
characteristic of rising with frequen- 
cy. In addition, this array possesses a 
fairly sharp directive pattern as shown 
in Fig. 12. Reception of signals from 
the rear of the structure is on the or- 
der of 1 per-cent. 

Examination of the gain curve in 
Fig. 11 reveals how rapidly the gain 
decreases as the cut-off frequency is 
approached. This type of behavior is 
typical of horn type structures and it 
means that if appreciable gain is de- 
sired at a certain frequency and be- 
yond, that the cut-off frequency be 
chosen well below this point. 

The gain of a horn is also dependent 
upon the flare angle of the horn. This 
is the angle @ (in Fig. 9) which the 
horn sides make with each other as 
they approach the apex where the 
transmission line is located. Flare an- 
gles between 40° and 60° are most 
common. For each length of a side 
there is one angle which will zive 
best results. In general, as the length 
increases, the optimum angle needed 
becomes smaller. In the 8-foot horn 
discussed, a 60 degree flare angle was 
employed. This is a good compromise 
for the % A dimensions given in the 


formulas. 


across 


Other Antennas 


It would be difficult to attempt to 
describe all of the queer shapes and 
configurations which u.h.f. antennas 
can take. Already covered are those 
which will probably be most popular. 
However, before we leave this subject, 
it may be of interest to examine brief- 
ly several additional antennas which 
have been used for u.h.f. reception 

A. Slot Antenna.2, When two reso- 
nant quarter-wave stubs are con- 

(Continued on page 127) 
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TIHE “TWO-METER MASTER” 


By ROB WAGNER, wéwoo 
R.F. Lab, Dalmo-Victor Co. 


ORKING two-meter DX with low 
power seems to be dependent upon 
several factors: one, a good loca- 
tion; two, an efficient antenna: and 
three, well designed equipment se 
fore describing a miniature eight-tube 
transmitter of broadcast quality which 
inexpensively fulfills the third require- 
ment, let’s compare two hypothetical 
two-meter stations and their DX logs 
At station Number One, we find its 
operator chatting away with Far 
Acres, which location measures two 
hundred and sixteen airline miles from 


the operating table The signal re- Fig. 1. 
port, umpteen db above S39. is due in 

part, to six feet of rack and panel, suf 

ficient in size to house a full gallon on ee * g . . 

one of the lower bands, running some Good efficiency, hi-fi audio, and compact size are features 
portion of a kilowatt input on two . ; 

seoteen. Sly commie: with otation of this low-power 144 mc. transmitter for ham and CD use. 


Number Two. the cost of this elec 


Over-all view of the compact two meter transmitter. 


tronic machinery is phe nomenal 

Operator Number Two has a much ters. Without adequate drive, modu- little to provide the “more than just 
smaller version of the foregoing in lation linearity is non-existent, anodes enough” grid drive required in all 
Sstallation; the pleasures of “high’ tend to become illuminated, while effi- stages of the transmitter.) 
power are denied him, for THIS fel ciency drops to the point of no return The schematic diagram, Fig. 3, 
low has to buy bread, beans, and baby After several types of circuits were shows an 8 mc. crystal in a modified 
shoes. His interest lies in obtaining tried, the ““Two-Meter Master” evolved Pierce circuit, employing the screen 
the most power output from the least into its present design, one which has grid of the 5763 as the anode of a 
dollar input, applying thereto audio shown its merit by delivering maxi- triode oscillator. The electron-coupled 
sidebands of sufficient magnitude to be mum miles per dollar input plate circuit tunes to the crystal’s sec 
heard in DX-land with good readabil- The r.f. section begins with an elec- ond harmonic by means of L,, a minia- 
ity His signal report at Far Acres tron-coupled crystal oscillator using a ture iron-slug tuned coil, through 
sounds less than umpteen db over S9 5763 pentode with output at 16 me. A which flows 300 volts of d.c. plate po- 
but his QSO “Enjoyability Quotient dual-triode overtone oscillator was tential 
seems just as high as that of station tried and rejected, as its 24 and 72 mc A 5763 pentode operating as the 
Number One, while his saving in beans frequencies proved incompatible with first tripler to 48 mc. receives approxi- 
and baby shoes is considerable. The certain TV receivers. (Secondly, its mately three milliamperes of grid drive 
higher input may result in more con power output was found to be too by means of its capacity coupling 
sistent DX averages, but Two main- 


tains a fairly good score considering Fig. 2. Bottom view of unit showing modulator wiring. Tube sockets and driver 
the difference in light bills transformer mount on the aluminum breadboard, inverted to show wiring technique. 

For those who fall into the “Num- Breadboard connections are made through flexible cable of sufficient length to al 
ber Two category, the followin; low removal of unit for easy maintenance. Note the shielded wires running from 
transmitter should be of interest speech input terminals to microphone connector and gain control, shown mounted 
on rear of front panel. Power input plug is mounted at extreme left end of case, 


The r.f. section uses an 8 mc. crys- 
tal, a pair of 5763's and an 832A to 
arrive at 144 me.; a second 832. 
functions as the class C final, oper 
ating at 18 to 21 watts input. A single 
12AU7 delivering class B modulation, 
12AT7 cathode-follower driver, 12AT7 
amplifier, and a 12AX7 cascaded for 
two stages of speech amplification 
comprise the miniature modulator 
Designed for use with a crystal mike 
the quantity and quality of available 
audio will elicit bouquets from those 
claiming a hi-fi ear! 

During the course of this article, 
emphasis has been placed upon grid- 
drive, that elusive quantity so often 
found lacking in two-meter transmit- 
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jesvac 


~56,000 ohm, V> w. res. Ce—APC air trimmer (remove all but 3 plates) 
12,500 ohm, 15 w. wirewound res. C.— 3-30 pufd. postage-stamp trimmer 
100,000 ohm, 1 w. res. Cyr —5.5 nutd. midget var. 8-plate cond. (E. F. 
22,500 ohm, 1 w. res. Johnson Co.) 

_R 25,000 ohm, 235 w. wirewound res. ~—3-plate butterfly cond. (see text) 
33,000 ohm, I w. res. » Ce Cy -O001 pid. feedthrough cond 
250 ohm, 1 w. res. (Centralab FT-1000) 

» Ca, Ca, Co, Co, Crys Cage Cus, Cre —.001 pf. RFC, .f. choke 

dise cond. (Centralab “Hi-Kap”) PCs, 2 . 228 en. on V4” dia 


form 
e110 wuld. ceramic cond. (Ene) 17 ’ 
‘ 


OR BRR RH 


t. R28 en. on % ia. tron-slug form 
100 pufd. ceramic cond. (Erie) (Cambridge Thermionic) 


an 


Lye—8 t. 216 en., V2” id. | y W “Min- 
iductor”™) 
. 6 t. 214 en., " id. (see text) 
—~6 t. 218 solid hookup wire (see text) 
~See text 
1 t. each end 218 solid hookup wire 
0-10 ma. d.c. meter 
M 0-100 ma. d.c. meter 
Crystal—R8 me. crystal 
Vi, Ve—5763 tube 
U V.—832A tube 


Fig. 3. Schematic diagram of the r.f. section of the 144 mc. transmitter. See 


Fig. 4. Bottom view of r.f. unit. The crystal socket. with oscillator plate coil L 
above, is at the extreme right. C.. the APC air padder with L. mounted across 
its terminals, appears at bottom right. C. and L, are shown mounted on tube socket, 
which also supports the oscillator r.f. choke, RFC, Screen resistors R; and R 
are bolted together, supported by connections to the power plug and tube socket. 
R, mounts with a bracket adjacent to the power plug. Note home-made meter shunts. 


Fig. 5. Top view of the r.f. unit. The 5763 oscillator tube appears top left. with 
the 5763 first tripler following the crystal. C,, and L,, the plug-in tank circuit, is 
shown coupled to L,. the final amplifier grid coil. The amplifier’s neutralizing 
wires are visible across the back of tube socket. The final amplifier plate circuit. 
shown with antenna link fully coupled, is clearly shown, including the method of 
connection to the 832A plate terminals. Oscillator output is tuned with the slug 
screw, visible above the crystal at the extreme top left. Screwdriver setting of 
C.. the 48 mc. plate condenser, is made through small hole on left front panel. 


. 7 for the modulator schematic. 


(C,) to the oscillator plate coil. The 
tripler plate circuit tunes with C,, an 
APC air trimmer cut down to three 
plates, and L., an eight-turn B &€ W 
“Miniductor” soldered directly to C 

Mounting of components is shown 
in Fig. 4. R, provides grid bias, and 
250 volts of screen potential comes 
from the junction of RFC, and R, at 
the oscillator screen supply point. The 
48 mc. 5763, operating at a plate po- 
tential of 300-325 volts, supplies 2.5 
ma. of grid drive to the following 
stage 

5763's were chosen for the first two 
stages because of their excellent fre- 
quency-multiplying characteristics and 
power handling capabilities; the sec- 
ond tripler utilizes an 832A for several 
other reasons. The tube, one of the 
few available which makes an effec- 
tive push-pull tripler to the v.h.f. 
spectrum, operates efficiently with a 
minimum of grid drive, providing suf- 
ficient output without running to in- 
candescence of both anodes and pock- 
etbook Use of the 832A, operating 
well under its maximum ratings 
(rather than smaller tubes dissipating 
their maximum power), has proved its 
worth during many long rag-chews. 
temember—a locomotive can't be 
pulled by a team of white mice, even 
though the driver uses a big whip! 

The second tripler link-couples to 
its driver stage to afford selectivity 
against harmonics (watch that TVI!) 
and optimum coupling, resulting in a 
better power transfer than was forth- 
coming from capacity coupling. (NOT 
recommended!) Unity coupling could 
not be used at this stage due to physi- 
cal placement of components. To con- 
serve space, the 832A grid circuit 
resonates with C,, a “garden-variety” 
postage stamp trimmer, and a B @ W 
“Miniductor” (L.) of eight turns sol- 
dered directly to the socket’s grid 
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pins. A twisted length of solid in- 
sulated hookup wire provides link 
coupling between both triplers. A one 
turn link to the plate circuit of the 
first tripler fits snugly inside the 
“cold” end of L:, while the link’s op- 
posite end forms a single turn around 
the outside center of the 832A grid 
coil, L,. Details are shown in Fig. 4. 

Connected between the center of L; 
and ground, R, provides grid bias for 
the 832A; the use of an alternate cir- 
cuit requiring separate bias resistors 
to avoid center tapping the coil proved 
unnecessary. Voltage dropping resistor 
R, from the 300 volt plate supply de- 
livers screen potential to the tube, 
which measures approximately 250 
volts d.c. 

The second tripler’s tank circuit ap- 
pears somewhat unusual. A small in- 
ductance (L,) and tuning condenser 
(Cw), soldered to a pair of miniature 
Fahnestock clips, serve to “plug on” 
the tank circuit atop the tube at its 
plate connectors. This not only con- 
serves space, but results in the short- 
est leads at this point. In addition, it 
places the tripler plate tank imme- 
diately adjacent to the final ampli- 
fier’s grid connections at the tube 
socket. Note the tank condenser, C 
midget air padder having eight 
plates (approximately 5.5 «fd. capac- 
ity). An air condenser is recommend- 
ed rather than postage-stamp or ro- 
tary ceramic trimmers, since the 832A 
attains a high operating temperature 
at its top, resulting in frequency drift 
if a temperature-sensitive condenser 
is used 

The 832A final amplifier receives its 
drive from the second tripler plate coil 
by means of unity coupling. Capacity 
and link coupling were tried but were 
discarded in favor of this method, as 
unity coupling offers an optimum im- 
pedance match between circuits and 
provides maximum grid drive to the 
final. Unity coupling requires no re- 
tuning when changing frequency, be- 
ing broadly resonant by virtue of its 
relatively high impedance at 144 m« 
This coupling must be carefully ad- 
justed during tuneup; maximum cou- 
pling does not mean maximum drive! 
L,, six turns of insulated solid hookup 
wire, solders directly to the grid pins 
of the final amplifier’s tube 
The grid coil interlaces about half way 
into the turns of L,, and a point of 
mutual inductance will be found where 
maximum drive occurs. Approximate- 
ly four milliamperes of drive appears 
at the final grid meter, more than is 
required for the 832A operating under 
these conditions. However, in this 
case subtraction is preferable to addi- 
tion, thus reduction of drive to its 
proper value of 2.4 ma. may be accom- 
plished by slight decoupling of Ls. 

The final amplifier plate circuit dif- 
fers from the preceding stages, being 
tuned with a balanced split-stator con- 
denser, C For maximum efficiency, 
long lines should have been used, but 
space would not allow. The amount 
of plate efficiency sacrificed by em- 
ploying a tank circuit appears to be 


is a 


socket 
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Fig. 6. Rear view showing modulator construction. The 12AX7 speech amplifier tube. 


with C. and C, decoupling condensers. appears at the far right. 


transformer straight left to the 
schematic layout. 
the modulator to final amplifier. 


negligible in view of the satisfactory 
amounts of DX worked, in addition to 
having utilized a minimum of space in 
construction 

The final tank condenser, Cy», evolved 
from a junk-box (SCR-522) butterfly 
condenser with all but two rotors and 
one stator plate removed to lower the 
capacity to approximately 15 ««fd. Both 
L, and Ly. are wound with 6 turns of 
#14 wire upon the shank of a %” 


Fig. 7. Complete schematic of the modulator unit. 


From the “Ouncer™ 


10-watt modulation transformer, assembly follows 
The binding post terminal “A” provides separate power input from 
Power cables, etc., are omitted to insure clarity. 


drill, leaving a 4” space at each coil’s 
center. This construction facilitates 
center-tapping, also allowing insertion 
of the single-turn antenna link at the 
center Cex provides mounting 
for a rectangular piece of polystyrene 
which supports a miniature coax con 
nector A single-turn antenna link 
fastens to the connector, providing r.f 
output to a coaxially-linked antenna 
coupler (Continued on page 143) 


coil’s 


See Fig. 3 for r.f. section. 


7) /212AXx7, wel2ax7| 
mic Via vib 


20,000 ohm, Vy w. res. 
2 megohm, > w. res. 
. Ry, 2200 ohm, 2 w. res. 
——220,000 ohm, , w. res 
1 megohm, , w. res 
5 megohm pot. (“Gain Control”) 
s» Ruy. Rug 470,000 ohm, Vy w. res 
~ Rie 100,000 ohm, 2 w. res. 
Ris, Rye —10,000 ohm, 4; res 
c -100 pytd. ceramic cond. ( Erie) 
Cy, Co—4 ufd., 450 v. elec. cond. 
Cy, Ce—.01 pid. dise cond. (Centrelab “Hi- 
Kap”) 


~] 
i 
 R. 


w2i2au7 
v4o 


a 


eee, 4*300¥ FROM RF PWR SUPPLY 


v2o 
w2i2at7 


we 


6 
V3» 
v2i2at7y 


001 pid. dise cond. (Centralab “Hi- 


trans., single plate to push-pull 
“Ouncer” 0-6) 

trans., 10,000 ohm pri. to 4500 ohm 

». (Thordarson 21T21M352 was 


» Meter 

(“Speech Amplifier”) 
(“Power Amplifier”) 
(“Cathode Follower Driver”) 
(“Class B Modulator”) 


y: 


A 


Fig. 1. Plastic reels of recorded tape can be demagnetized in 
a single operation by using unit described in this article. 


Details on a handy service tool which can be built from 


junk parts and used for various demagnetizing procedures. 


HANDY 


ice 


around the 
shop is a unit which can 

produce an a.c. magnetic field. 
This is useful on those occasions when 
it is necessary to demagnetize metal- 
sided picture tubes, tape recorder 
heads, and for other applications in- 
volving either a magnetizing or de- 
magnetizing process. 

One of the simplest means for con- 
structing such a unit is to utilize an 
old power transformer, as this elim- 
inates the necessity for coil winding 
All the laminations are first removed 
as shown in Fig. 3. Make sure the 
power transformer has no _ internal 
shorts by checking with an ohmmeter. 
If some of the low voltage secondary 
windings are damaged, these can be 
unwound after lamination removal. The 
flat long sections are discarded, while 
the E-shaped sections are reinserted 
in the core in one direction as shown 
in Fig. 4A. The transformer cannot 
be used in that form, however, because 
the laminations will buzz and 
vibrate severely upon the application 
of a.c. to the primary of the trans- 
former (If long leads extend from 
the secondary windings, they should 
be cut off flush with the core.) 

The unit can be placed in a wooden 
box or tin can as shown in Fig. 2 so 
that the open end of the unit is flush 
with the top of the wooden or tin con- 
tainer. A hole can be drilled in the 
closed end to accommodate the a.c 
leads. Sealing wax can then be melted 


42 


device serv- 


loose 


over a slow heat and poured over the 
transformer Pour the sealing wax 
until it rises to the level of the trans- 
former top Excess can be 
trimmed off with a hot knife. The 
unit should then be set aside to cool 

A wooden section or a disc cut from 
a plastic sheet can be mounted on the 
closed end with stand-off tubular sup- 
ports. A push-button is used so the 
current to the primary winding can be 
turned on and off at will (See Fig 
1.) 

The containe: 
color to suit 
should be 
sealing wax 
other similar 
necessary to prevent chatter which 
is set up by the magnetic field when 
the unit is brought near the object 


core 


can be painted 
and a section of 
cemented to the 
using Miracle 


adhesive 


any 
felt 
exposed 
cement or 
The felt is 


Fig. 2. Over-all view of the demagnetiz- 
er. It is constructed from junk box parts. 


AGNETIZER 


By 
MATTHEW MANDL 


Author, “Mandl's Television Servicing” 


After the switch 
one of the 
primary, a 


has been wired to 
leads of the ti 
line cord is attached for 
six feet or more, depending on how 
far away from the a.c. plug the unit 
is to be used. Fig. 4B shows the 


matic of the completed unit 


anstorme! 


sche- 


Typical Uses 


Demagnetizing Metal Picture Tubes 
If the metal side of a picture tubs 
been brought into contact with a 
manent magnet, a portion of the 
will retain magnetism and 
the picture beam. As _ the 
beam travels through the tube it is 
bent out of its true path by the field 
produced by the magnetized portion 
Thus, during the sweep of the beam 
its linearity will be affected each time 
it comes into the area of 
field. Thus, one corner or portion of 
the picture can severely dis- 
torted by the presence of the magnet- 
ized portion of the picture tube as 
shown in Fig. 5. This distortion will 
be present at all times and cannot be 
eliminated by adjustments of the line- 
arity or other controls. (This is dif- 
ferent from the corner shadow effect 
produced when the electron beam 
strikes the neck of the picture tube 
internally. In such an instance a por- 
tion of the picture is blotted out, while 
with a magnetized cone the entire pic- 
ture is present but bent out of shape 
in one section.) 

The demagnetizer can be used to 
remove the magnetism lodged in one 
section of the picture tube by use 
of the magnetic field produced. Inas- 
much as the a.c. field generated is 
very strong, however, several precau- 
tions must be observed Do not, for 
instance, depress the button and then 
bring the demagnetizer near the 
side. The force of the magnetic pull 
will be so strong that the demagnetiz- 
er will be drawn abruptly to the 
of the picture tube with a severe ja! 
Instead, place the unit over the 
tion of the picture tube which is mag- 
netized and depress the button while 
the felt end of the demagnetizer is 
resting against the tube side as illus- 
trated in Fig. 4C With the button 
depressed, the demagnetizer is 
in a rotary fashion around the 
pected area and then removed while 
the switch is still closed 

As with the precautions mentioned 
later for demagnetizing recording 
heads, care must be taken not to re- 
lease the switch while the 
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has 
pe r- 
metal 
influence 

picture 


the magnetic 


become 


metal 


side 


por- 


moved 


Sus- 


magnetic 


field is influencing the metal side 
the picture tube. If the switch is re- 
leased, the collapsing field will severe- 
ly magnetize the picture tube side in- 
stead of demagnetizing it. Make sure 
the switch is depressed and remove 
the unit beyond the point where its 
field influences the picture tube. Re- 
check by turning the receiver on to 
see if the distortion is present. Make 
that improperly adjusted line- 
arity controls or corner shadows are 
not giving symptoms ol magnetism 

If the area has not been freed of 
magnetism, the a.c. field can be re- 
applied and the entire unit moved all 
around the tube to make sure all areas 
are demagnetized Keep the button 
depressed and remove the unit with 
the switch closed. If desired, a small 


sure 


pocket compass can be used initially 
to determine the exact whereabouts of 
the magnetized portion 

Erasing-Recording Heads After a 
tape recorder has been used for a 
while the recording and erasing heads 
have a tendency to 
ized 
recording and introduces some element 
of distortion in the recorded sound 
For this reason it is good practice to 
subject both the recording and erase 
heads to an a.c. field to obliterate 
the magnetism which they 
cumulated. This, of ce 
apply to permanent 
heads 

To do remove the tape reel 
from the machine because if the reel 
has recorded information, portions of 
it will be erased by the presence of 
the magnetic field of the demagnetiz- 
er. After the reel has been removed 
from the machine the demagnetizer is 
brought near the recording and erase 
heads and the button depressed. Bring 
the demagnetizer as close as possible 
to the recording and the erase heads 
Leave the unit in position for a few 
seconds and remove while the button 
is depressed. If the button is released 
while the unit is close to the 
ing and heads, it will mag- 
netize than demagnetize them 
For this reason it is essential that the 
a.c. magnetic field be 
keeping the button 
moving the demagnetize1 
feet away from the heads 
Magnetic Recor Tape 


heads of tape recorders are 


become magnet- 


This decreases the efficiency of 


have ac- 
urse, does not 
magnet erase 


this, 


record- 
erasing 
rather 


maintained by 
depressed while 
a couple ol 
Erasing ding 
The erase 
often unable to cleanly obliterate over- 
modulated playback 
the old recording is then heard faintly 
through the new 
this 


recordings On 


recording. To avoid 
the demagnetizer can used to 
erase the entire reel of tape at one 
time To do this the reel of 
removed from the machine 


tape is 
and placed 
on-a wooden bench. The magnetizer 
unit is then placed on the reel and the 
button is pressed to generate the 
netic field. The demagnetize: 

then moved in a circulat 
around the With the 


reel is 


mag- 
unit is 
fashion all 
reel button de- 


pressed the turned over and 
The 


reel is then ready for re-use with com- 


also treated on the reverse side 


plete erasure. Because this is an a.c 
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field, the 
not leave a 


clean and does 
background such 
as is produced when using a magnet 
erasure the button 
while the 


erasure 1S 


noise 


To assure a.c 
should be kept 
taken away from the 
Alternating current signal energy in 
the form of hum will not be induced 
into the reel because it is not applied 
while the tape is moving through a 
recording head. Instead, the a.c. field 
is applied over the entire surface area 
at one time for erasure purposes 

The | n should not be kept in a 
depressed condition for more than sev- 
eral minutes, because the absence of 
the rectangular small lamination sec- 
tions has decreased the core area of 
the transformer This decreases per- 
meability and has the same effect as 
reducing inductance. For this reason 
the inductive reactance (opposition to 
a.c. flow) has been reduced and great 
er currents flow than would normal- 
ly be the case For this reason the 
core and laminations will start to heat 
up after a few minutes and may re- 
melt the sealing wax However, as 
only a few required for 
erasure, there is no necessity for 
keeping the button depressed for ex- 
tended periods 

The unit is effective on tape which 
is on a plastic reel. When tape is on 
a metal reel the metal ribs act as a 
shield for the magnetic field and par- 
tial erasure results Also when the 
coil is brought into proximity to a 
metal reel, severe vibrations and chat- 
ter will be set up in the metal sides 
of the reel 

The reels should not be demagnet- 
ized while on the machine, because the 
metal panel will influence the erasure 
and clean erasure may not result 

Muagnetizing Servicing Tools: Screw- 
drivers, pliers, scissors, or other 
can be magnetized by this unit A 
strong magnetism is induced in such 
objects by the fields generated by this 
device. In order to magnetize a screw- 
driver or other object 
the felt 
Fig. 6 


depressed 


unit is reel 


seconds are 


tools 


hold it against 
face of the unit as shown in 
Depress the switch for a few 
seconds and release the switch while 
the tool is held to the Inasmuch 
as the collapsing magnetic field which 
is produced when the 


leased is of a 


unit 


button is re 
will 
tool capable of 


single polarity, it 
metal 
magnetism 
De magnetizing Tools If the occa- 


magnetize any 
recelving 


Effect of magnetization on tele 


Fig. 5. 
vision pattern. Picture is distorted in 
the tube area which has been magnetized. 


Fig. 3. Disassembling the transformer used 
with unit, The “E” sections are retained. 
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(A) 
uw? VAC PRIMARY WhOING 


PUSH - BUTTON 
swiTce 


(REMOVE wriL— TURNED ON) 
(Cc) 


Fig. 4. (A) Correct method for re-assem 
bling transformer. See text. (B) Complete 
circuit diagram for demagnetizer. (C) Meth- 
od of using uni: on metal-sided picture tube. 


sion should arise where a tool or other 
metal object is to be demagnetized it 
should be held to the face of the unit 
and the button depressed, and removed 
while the 


condition 


switch is still in a depressed 
While the switch is closed, 
the field generated is a.c. in charac- 
ter During field, the object is 
removed from its influence and for this 
reason it will be rid of any residual 
magnetism which it contained. 0 


this 


Fig. 6. How the demagnetizer can be used 
to magnetize service tools. A slight vari 
ation in operation permits this function. 


Fig. 1. Front view of the home- 
built amplifier. Parts required for 
its construction can be obtained 
for less than twenty dollars. 


EVERAL times friends have asked 

me to build them an amplifier 

that sounded “good.” When asked 
why they didn’t buy one of the com- 
mercially available models, they 
quoted prices from the numerous bro- 
chures they had examined, and their 
plight was clear. An amplifier pur- 
chased across the counter will cost 
from forty dollars up, and there will 
be no guarantee of anything more 
than that the thing will make sounds. 

The “hi-fi” enthusiast apparently 
has to have either a well-lined pocket- 
book or a tin ear. Somewhere between 
these limits is a tolerable average of 
cost against fidelity; the amplifier de- 
scribed is one answer. Essentially, it is 
a compound of several amplifiers, all 
of which are excellent, but the com- 
mercial models have prices beyond the 
purses of the average music-lover 
with a yen for better sound than his 
conventional table radio-phono com- 
bination will produce. 

The amplifier is one which sounds 
well. All graphs aside, that is the 
final criterion for an audio amplifier; 
it must reproduce music or speech 
with a certain fidelity, allowing the 
individual character of the sounds to 
be heard. The design of this circuit 
has been thoroughly checked with an 
audio oscillator, harmonic analyzer, 
and square-wave generator, and the 
results may be seen in. Fig. 4 and 
Table 1. As in all electronics the final 
circuit is a compromise, in this case 
between cost and quality of reproduc- 
tion. The response curve could easily 
have been extended to 100 kc., by 
quadrupling the price of the output 
transformer. Yet, when this amplifier 
was “atiditioned” with three commer- 
cially-available amplifiers in the $50.00 
to $100.00 range, its performance com- 
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Construction details on a quality amplifier unit which 


is designed for those with a good ear but a flat purse. 


pared favorably. Essentially, the cir- 
cuitry is similar to the well known 
Williamson amplifier. 


The Inverter 


Starting at the beginning of the 
circuit, the inverter is a direct-cou- 
pled, split-load type, otherwise known 
as the cathodyne phase inverter.' There 
are two principal advantages to this 
circuit: first, fidelity. In the general 
circuit shown in Fig. 2A, a portion of 
the voltage generated by V, is tapped 
off the voltage divider R,, /. and ap- 
plied to the grid of V:. This circuit is 
a commonly used type of inverter. In 
theory, only enough of the signal from 
V, is fed to the grid of V: to produce 
exactly the same signal amplitude at 
the plate of V: as exists at the plate 
of V;, and of course 180 degrees out- 
of-phase with the plate signal of V, 
Unfortunately, the balance of output 
signals from this type of inverter will 
change each time the tubes V, or V;: 
are changed. Because of the possi- 
bility of the two tubes being changed 
in opposite directions, i.e., V, being re- 
placed with a tube of higher gain than 


Fig. 2. (A) Circuit of a feedback-type in- 
verter. (B) The equivalent circuit of the 
voltage divider in the feedback path. 


the original, and V: with a lower gain 
tube, a difference in amplitude of sev- 
eral per-cent can occur. 

Just as important is that the RC 
circuit, C;, Ri+ R:, C:, R,, provides 
what is essentially a two-stage, high- 
pass RC filter, with the output of the 
first stage going to one-half of the 
push-pull circuit, and the output of 
the second stage to the other half of 
the push-pull circuit. The lower the 
frequencies involved, the more notice- 
able the phase shift distortion pro- 
duced by the characteristic. If a 
feedback loop around the inverter is 
employed, then at some frequency the 
out-of-phase components add alge- 
braically to produce more distortion 
than linearity and, in extreme cases, 
instability of the entire loop. The sec- 
ond advantage of the split-load in- 
verter over the type just discussed is 
that it is cheaper. A quick look at 
Fig. 3 will show that several resistors 
and a condenser which are indispen- 
sable to the older circuit, are not 
needed. 

In the inverter used in this ampli- 
fier (see Fig. 3) the effect of direct 
coupling appears: there are no RC 
circuits te introduce phase shift, and 
thus the response of the inverter itself 
is flat over a tremendous range. The 
advantages of the unbypassed cathode 
in the second half of the inverter are 
evident if one thinks of an _ unby- 
passed cathode load as a generator! 
developing a degenerative signal and 
applying it to a control element of the 
tube. Thus, the split-load inverter 
may be looked upon as a conventional 
amplifier stage with large degenera- 
tion, and also as a cathode-follower 
amplifier. A mathematical analysis of 
the circuit indicates that the response 
of either output—the cathode load or 
plate load—-is essentially linear within 
the limits of the tube itself, and flat 
well into the megacyctes. There is 
only a small phase shift within the 
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inverter, approaching three or four 
degrees. 

The cathode load was chosen in the 
output side of the inverter by insert- 
ing a variable resistor in the cathode 
circuit, and determining what actual 
resistance would develop an equal 
signal, when compared to the plate 
signal. The ratio of plate to cathode 
loads is dependent, it was found, on 
the value of the plate load of the first 
half of the inverter and the gain of 
the tube itself 

The second tube, V:, is used to drive 
the 6L6's, and also for the normal 
purpose of voltage amplification, since 
the inverter has little gain, on the 
order of three or four, for both halves 
of the tube 

At this point note must be 
the decoupling of all 
expensive, but if not 
oscillation; at worst 
decoupling 


made of 

stages This is 
done will cause 
lack of sufficient 
muddiness 


The Output Stage 


ways the output stage is 
and certainly 
accounts for the sound 
of the system than any other individ- 
ual stage. The 6L6 con- 
nected normally to the 6000-ohm taps 
on the output transformer. Then, the 
connected to the 3000-ohm 
winding. For d.c., 
tially triode connected 
for a dynamic condition, with which 
we are really concerned, the circuit 
hybrid, with the advantages of 
both triode connection and tetrode 
operation, and few of the disadvan- 
tages of both 

The effect produced when the 
screens of a beam-power tetrode are 
tied to the plates through a closely- 
coupled tertiary winding of lower im- 
pedance than the plate circuit has 
been analyzed in another publication.‘ 
However, in ratio of 
screen to plate impedance moves from 
zero toward one, the internal imped- 
ance of the generator, in this case the 
6L6’s, falls sharply, then gradually, 
until it approaches the low impedance 
of a triode. Under the same conditions 
the maximum power output available 
for a constant input 
words, the efficiency of the 
decreases gradually, along a 
curve. Low-level distortion decreases 
rapidly at first, and then gradually; 
high level distortion increases asymp- 
totically. When a ratio of screen to 
plate impedance of 18.5% is reached 
the optimum congruence of the curves 
results. All and 
are for a closely-coupled third wind- 
ing. Why won't they work as well for 
a theoretically perfectly coupled wind- 
ing, i.e., one coincident with the 
winding? ‘They do, and the end re- 
sult was that taps were simply placed 
on the 


will causé¢ 


In many 
the most 
more nearly 


interesting 


plates are 


screens are 
the stage is essen- 


push-pull. Yet, 


is a 


essence, as the 


power (in other 
circult) 
gentle 


these figures curves 


plate 


plate winding to produce an 
impedance ratio that agreed with the 
computations. The that the 
tubes are operated essentially as tri- 
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Fig. 3. Complete circuit diagram and parts list for the low-cost amplifier unit. 


However, there were no transform- 
ers available with taps at 20% of the 
plate impedance Experiments were 
made with ordinary, available, inex- 
pensive transformers with several 
taps of varying impedance. The low- 
est impedance ratio available was ‘s, 
or 50%; little or no change in the 
was expected with this 
optimum conditions listed 
previously are found only in a narrow 
region of load ratios. Yet, on connect- 
ing the screen grids to the available 
primary taps, an immediate improve- 
ment in sound quality was noted. For 
example, the pitch and timber of tym- 
pani were more readily heard and 
stringed-instruments sounded cleaner. 
The end result is that the circuit has 
not been modified since being built 
and tested, which for an audio-elec- 
tronics hobbyist is most unusual 

A note on the feedback loop: nega- 
tive feedback is applied to the cathode 
load of the first stage from the out- 
put winding. The concepts behind the 
use of negative-feedback circuits have 
often been discussed in this magazine. 
104) 


sound 
because the 


ratio, 
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Fig. 4. Output power vs. frequency meas- 
ured across 8-ohm resistive load. Curve A is 
.65 volt input. output power of 14.6 watts; 
Curve B is .20 volt input. output power of 
1.25 watts. Db reference level is arbitrary. 


Input 
Volts 


Table 1. Distortion vs. input power-frequency 
Percentage of second, third, and fourth har- 
monics developed at two power levels and 
at 500, 1000, and 5000 cycles. measured 
across an 8-ohm resistive load. Signal gen- 
erator used developed between .1% and 
.2% combined second and third harmonics. 


Fig. 5. Under chassis view of the home-built amplifier showing layout of parts. 


NEW DESIGNS 


for 1953 


URVEYING the designs of the new, 
1953 crop of TV receivers we find 
few radically new features. In- 

stead, manufacturers have concen- 
trated on smoothing out previous de- 
sign and production headaches. Im- 
provements of existing circuits rather 
than entirely new designs seems to 
have been the order to the engineering 
staffs. Some mechanical improve- 
ments, especially in high voltage sec- 
tions and picture tube mounting, as 
well as new tubes, comprise the bulk 
of the innovations. The major circuit 
changes can be lumped into five cate- 
gories; two are the improved inter 
carrier sound system (Rapio & TELE 
VISION News July, 1952) and the new 
type electrostatic focus for picture 
tubes (Rapio & TELEVISION News March, 
1952). The other three innovations are 
an autotransformer flyback circuit, a 
triode phase detector for horizontal 
a.f.c., and the use of 40 me. i.f. systems 
The scope of this article includes a 
discussion of these topics plus some 
unique designs and a list of new tubes 
and their application. 


Autotransformer Flyback 


A large majority of set manufactur- 
ers have apparently decided that the 
autotransformer type of flyback cir- 
cuit is the most efficient and economi- 
cal to date. This circuit is used with 
slight variation in the new Admiral, 
Arvin, DuMont, Emerson, G-E, Halli- 
crafters, Motorola, Packard-Bell, Phil- 
RCA, Scott, Sentinel, Sylvania, 
Trav-Ler, Zenith and many other re- 
ceivers. A typical circuit is shown in 
as taken from the new Admiral 
models. The major difference between 
this and previous high-efficiency fly- 
backs is the autotransformer feature. 
This does away with the leakage re- 
actance between primary and second- 
ary, and therefore reduces losses and 
also permits a shorter retrace time 
his latter was often the cause of 
horizontal foldover and with the new 
autotransformers foldover is rarely 
evident. 

Since an autotransformer is used to 
couple the sweep signal to the deflec- 
tion yoke, the pulse polarity will be 
the same as on the driver tube plate, 
i.e., positive. This, in turn, requires 
reversing the connections to the hori- 
zontal deflection coils and also revers- 
ing the connections to the damping 
diode. Now the cathode rather than 
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The Emerson Model No. 721 which features re- 


cessed controls on side panel to reduce cabinet size. 
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A preview of some circuit 


will encounter in the new 


the plate receives the high pulses. Put- 
ting large positive pulses on the cath- 
ode poses two problems. The heater- 
to-cathode breakdown voltage is ex- 
ceeded and the heater-to-cathode ca- 
pacity is shunted across a portion of 
the flyback transformer. To overcome 
this, some receivers use a 6W4 damper 
with a heater winding on 
the power transformer. This winding 
has especially low capacity to ground 
and often one the heater is 
connected to a suitable tap on the fly- 
back transformer. A simpler solution 
to this problem is the development of 
new damping tubes such as the 6AX4 
shown in Fig. 2 This tube has a 
heater-to-cathode voltage rating of 
1000 volts (cathode positive) and a 
very low capacity between heater and 
cathode so that the heaters of this 
tube can be part of the regular, 
grounded heater string Other fea- 
tures of this circuit include a tapped 
width coil which is omitted in 


separate 


side of 


some 


Fig. 2. Autotransformer flyback circuit. 
This one is used in the Admiral 19B1., etc. 


ee ss 


changes which technicians 


television receiver models. 


versions boost 
250 
is supplied to the plate 
of the damper tube, but the 
voltage available at terminal #1 of 
the transformer may be as high as 400 
volts. 


and surprisingly high 
voltage. As shown in Fig. 2, only 
volts “B plus” 


boost 


Triode Phase Detector 


will be familiar with 
the stabilized multivibrator circuit 
used in horizontal a.f.c for 
the past few years. It includes a sin- 
gle coil and condenser tank circuit in 
combination with a cathode-coupled 
multivibrator, operating at 15,750 cps. 
The frequency control action is pro- 
vided by a double diode, usually a 
6AL5, which compares the incoming 
synchronizing pulses with a signal fed 
back from the flyback transforme: 
This is usually called the phase detec- 
because the error voltage devel- 
oped depends on the phase between 
the synchronizing pulses and the local 
signal. The circuit shown in Fig. 5 
represents the latest simplification of 
this phase detector. With minor va- 
riations this circuit is used in 1953 
models of Emerson, G-E, Motorola, 
Olympic, Scott, Sentinel, Trav-Ler, 
and several others. The double triode 
at the right forms a conventional sta- 
bilized multivibrator using a resonant 
circuit L and C;. Tuning L varies the 
frequency and in this particular ex- 
ample the slug-tuned coil acts as hori- 
zontal hold control. The ‘se 6SN7 at 
the extreme left of the diagram is a 
phase splitter providing horizontal 
syne pulses of equal amplitude, but 
opposite polarity. These pulses are 
coupled to the phase detector through 
C, and C,, just as in the case of a dou- 
ble-diode type detector In Fig. 5, 


Most readers 
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tor, 
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however, the entire operation of phase 
detection and error voltage generation 
is accomplished by a single triode sec- 
tion of a 6SN7. Note first that this 
tube receives no “B plus” voltage. The 
plate is grounded through R, and the 
cathode through R; Incoming sync 
pulses are applied directly to the grid 
and cathode while a saw-tooth voltage 
from the flyback transformer is fed to 
the plate. Depending on the coinci- 
dence of the voltage at the plate, grid, 
and cathode, the tube will pass more 
or less current. All tube current must 
go through R, and R: and the voltage 
set up across these two resistors is the 
error voltage which corrects the fre- 
quency of the oscillator. To make sure 
that this is pure d.c., the filter con- 
sisting of R,, C,, and C, is used. An ad- 
ditional signal is fed back through C 
This is a small portion of the output 
of the horizontal sweep oscillator and 
is connected to the grid of the phase 
detector. Its polarity is opposite to 
that of the sync pulse coming through 
C: and it effectively bucks out a por- 
tion of that pulse as long as the oscil- 
lator is at the correct frequency. When 
the oscillator drifts, the sync pulse 
alone becomes effective and helps set 
up the error voltage to correct the 
oscillator 

The main advantage of this circuit 
is its economy Using one half of a 
6SN7 permits the use of the other half 
in some other section and thus often 
results in a saving on the number of 
tubes Performance of the _ triode 
phase detector is no better than its 
double-diode predecessor, but neither 
does it result in any disadvantages. It 
is safe to predict that in many future 
models the double-diode circuit will be 
replaced by the triode phase detector 
and understanding its operation is 
therefore important to every 
technician. 


service 


40 mc. IF. 


Like the lifting of the TV station 
freeze, 40 mc. i.f. systems have been 
predicted and planned for years. Much 
has been written about the theoretical 
and practical advantages of using this 
frequency Two valid exist 
now for changing to a 40 me. i.f. sys- 
tem. One is the fact that the FCC 
has now allotted a band at 21 mc. for 
amateur and the second is the 
appearance of u.h.f. television 
tions. Probably the most pressing rea- 
son is the amateur interference prob- 
lem and the problem of image inter- 
ference in some TV areas. Changing 
to 40 mc. prevents all image reception 
in any one TV band and naturally 
greatly reduces the chances for ham 
interference. As concerns u.h.f., the 
problems of r.f. bandwidth and a suit- 
able system for tuning the r.f 
make a 40 mc. if. imperative. It per- 
mits the u.h.f. tuner to have a 20 mc 
passband without any danger of image 
interference 

The actual frequencies used in the 
new if. band vary slightly, but the 
standard appears to be 41.25 mc. for 
the accompanying sound carrier and 
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45.75 tor the video carrier. A typical 
if. passband is shown in Fig. 4. Among 
the 1953 models featuring 40 mc. i.f.’s 
are Arvin, Emerson, G-E, DuMont, 
Philco, Westinghouse, and Zenith re- 
ceivers. The tubes used are usually 
6CB6's having a higher transconduc- 
tance and less loading effect than the 
old 6AG5 at 40 me. The loading resis- 
tors for stagger-tuned, single-coil sys- 
tems are slightly higher than in 20 
me. i.f. systems because the tube input 
loading at 40 mc. naturally is greater 
than at 20 me. Traps for the sound, 
adjacent sound, and picture carriers 
are mostly of the absorption type used 
in the older if. systems. From these 
factors it becomes apparent that align- 
ment of the new, 40 mc. if. section 
will present no new or different prob- 
lems. 


Unique Designs 


most manufacturers ad- 
vertise some distinguishing feature, 
space permits us to describe only 
three of the most unique designs. One 
unusual design is the Emerson model 
721, 17” table model featuring re- 
cessed controls at one side as shown in 
Fig. 1 By this mechanical arrange- 
ment it is possible to use a really com- 
pact design so that the entire receiver 
is only slightly larger than the picture 
tube Because of the 
controls the channel selector uses a 
dial light so that the station number 
is clearly visible from a reasonable 
distance. Using a double-tuned 40 mc. 
i.f., improved intercarrier sound, cas- 
code tuner, and autotransformer type 
flyback, this receiver is typical of the 
new 1953 models. 

Another unique feature is used in 
the Zenith 1953 models and this con- 
sists of a 6BE6 in an unusual 
pulse clipper circuit. This pentagrid 
tube is the only sync tube in the set 
and furnishes horizontal and vertical 
pulses stripped from the video signal 
and properly clipped and limited. The 
actual circuit operation is somewhat 
involved but the principle of it is the 
use of two out-of-phase signals applied 
to the control and the converter grid 


Although 


recess of the 


sync 


Fig. 3. HV doubler using a diode as HV 
resistance. (A) Circuit used in G-E $21T1-B 
receiver, and (B) the equivalent circuit. 


ADJACENT 
SOUND 


Fig. 4. Response curve with a 40 mc. if. 

respectively. The control grid gets a 
low-level video signal from the second 
whose amplitude depends on 
the setting of a “fringe lock” poten- 
tiometer. The converter grid gets a 
signal of opposite phase from the plate 
of the first video amplifier. With only 
28 volts at the plate of the 6BE6, plat 
saturation will take place and this 
provides one sort of limiting. The out- 
put of the 6BE6 is clean and constant 

(Continued on page 78) 
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Fig. 5. The triode phase detector circuit as used in the Sentinel 454-7 receiver. 
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Fig. 1. Over-all view of the vibration checker in 


operation. 


LTHOUGH the instrument shown 

in Fig. 1 is basically a general- 

purpose vibration pickup, it was 
originally built as an aid to a lock- 
smith in opening balky safes. How- 
ever, in addition to its more romantic 
role in opening safes, it is of value to 
watch repairmen, to refrigeration and 
washing machine mechanics, to auto- 
mobile mechanics, or to almost any 
worker needing to listen to and iden- 
tify vibrational sounds in machinery 
or industrial equipment. 

A vibration pickup and amplifier is 
not a “new” instrument, for commer- 
cial models have been available on the 
instrument market for a number of 
years. Unfortunately for the average 
potential user, however, these instru- 
ments have been very expensive, with 


Fig. 2. (A) Cross-sectional view showing the 
mounting of the pickup cartridge and probe. 
(B) How the batteries are mounted by means 
of small right-angle brackets and plastic. 
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It was built from hearing-aid parts. 


the average cost running into hun- 
dreds of dollars. Such a price is not 
excessive when it is remembered that 
the commercially-available, labora- 
tory-type instruments are designed for 
such purposes as accurately measur- 
ing the amplitude of vibration, fre- 
quency of vibration, and other charac- 
teristics. The instrument shown in 
Fig. 1, on the other hand, is designed 
solely to permit the user to listen to 
any vibrations that may be present 
relying on his own experience to iden- 
tify the various sounds. The instru- 
ment may be built for as little as $30, 
exclusive of labor! 

The “heart” of the instrument is a 
used hearing-aid amplifier, and the 
purchase of this item represents the 
largest single cost of all items used in 
the construction of the device. 


Circuit Description 


The schematic diagram given in Fig. 
4 applies to the hearing-aid amplifier 
used by the author. This is from an 
older hearing-aid and does not supply 
as much gain as may be obtained from 
newer units. However, the results ob- 
tained were satisfactory. 

In operation, the probe is held 
against the safe (or piece of machin- 
ery). Any vibrations present are 
transferred along the probe to the 
case of the crystal cartridge, where a 
relative movement is set up between 


Fig. 3. Details of the probe illustrated in 
the photographs. See text for full details. 
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the crystal element and the case. This 
movement results in an a.c. signal 
voltage being developed which is pro- 
portional to the amplitude and fre- 
quency of vibration. 

The a.c. signal developed is applied 
to the grid of a subminiature tetrode 
amplifier, V;, with R, acting as the 
grid resistor. An amplified signal ap- 
pears across the inductive load (coil 
CH,) and is coupled through condenser 
C, to volume control R,. 

R, and C, are the screen-dropping 
resistor and bypass condenser, respec- 
tively, for the first amplifier stage. 
R: is a filament dropping resistor, used 
because the filament voltage require- 
ment of V, is less than supplied by a 
standard penlight cell. 

The signal is next applied to the 
grid of the power amplifier stage, V2, 
which is coupled to the earphones by 
means of a miniature output trans- 
former, T;. C, is a small bypass con- 
denser used to bypass higher frequen- 
cy signals and thus to simultaneously 
reduce effects of harmonic distortion 
and to reduce any tendency towards 
parasitic oscillation. A conventional 
“losser”’-type tone control is employed, 
consisting of C, and R,. 

Power is supplied by a penlight cell 
“A” battery (B,) and a hearing-aid 
type “B” battery (B.). Switch §S8, 
is a small slide switch, but, if pre- 
ferred, may be a rotary switch on 
either the “Volume” or “Tone” con- 
trols. 


Construction Hints 


Although the diagram in Fig. 4 is for 
a commercial hearing-aid amplifier, it 
may be duplicated with easily avail- 
able parts, as indicated in the accom- 
panying parts list. Tube base con- 
nections are given in the inset. 
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However, it is recommended that 
the builder purchase a used hearing- 
aid to obtain the necessary amplifier, 
both from the viewpoint of ease of 
construction and lower actual 
Hearing-aid amplifiers in good condi- 
tion can generally be purchased at 
from eight to fifteen dollars, less bat- 
but with tubes. (It is not nec- 
essary that the circuit in Fig. 4 be 
duplicated.) If there is no local source 
of used hearing-aids, the Centralab 
Model 200 “AMPEC” printed circuit 
amplifier may be used instead. This 
small amplifier may be purchased 
from almost all mail-order radio sup- 
ply houses. 

The general interior arrangement of 
the amplifier, batteries, and crystal 
pickup cartridge is shown in Fig. 5, 
while a cross-sectional view showing 
the mounting of the pickup cartridge 
and probe is given in Fig. 2A All 
components have been mounted in a 
small Bud “Minibox.” 

The length of the probe rod is not 
critical, but it should not be longer 
than 8” for maximum efficiency. The 
probe used in the author’s model is 
only about 3” long. Steel or brass (% 
or *% in. dia.) should be used for the 
rod. Do not 


polystyrene 


cost. 


teries 


make the 
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probe rod of 
similar plas- 
tic 

To assemble the complete unit, re- 
move the hearing-aid amplifier from 
its original case (where a used hear- 
ing-aid has been purchased, the orig- 
will generally be cracked or 
damaged), and mount the amplifier 
in a standard metal utility box (steel 
or aluminum) Choose the smallest 
available box that will still provide 
room for easy mounting of the ampli- 
fier, batteries, crystal cartridge, and 
phone jack. A narrow box is preferred 
so that the entire unit may be 
held in one hand (Fig. 1) 

The microphone used in the original 
hearing-aid is disconnected and re- 
moved 

Mount the crystal cartridge and 
probe in the box as shown in Fig. 2A, 
and connect a shielded lead from the 
cartridge to the previous microphone 
input Almost any 
of phonograph crystal cartridge 
be used in this application 
for best results, a high output cart- 
ridge should be employed. A metal- 
cased cartridge is much preferred over 
a plastic-cased cartridge. In general, 
the less expensive cartridges will give 
better results in this application. 

Make sure, however, that the probe 
rod bears against the case of the cart- 
ridge (through the mounting screw) 
A binding head screw should be used 
to provide a large bearing area. Even 
then, the screwhead may be filed flat 
to improve contact 

If a modern hearing-aid amplifier 
is used, mounting clips for the re- 
quired batteries will already be pro- 
vided. However, if an older amplifier 
(or the Centralab “AMPEC” unit) is 
employed, it will be necessary for the 
builder to assemble his own mounting 
clips. This may best be done by using 
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inal case 


easily 


connections type 
may 


However, 


i 


ahh 
62 


3.3 megohm, > w. res. 

20 ohm, ‘> w. res 
_R 240,000 ohm, 2 w. res. 

3 megohm hearing-aid type pot. (with 
switch) 

1 megohm hearing-aid type pot. 

O01 pid. ceramic cond, 

Ol pfd. ceramic cond. 

500 pufd. mica or ceramic cond. 

OOS wfd. ceramic cond 
CH,—Small hearing-aid choke, 

ma. d.c. (UTC $O-S) 
T,—Small hearing-aid output trans., 
ohm pri., 50 ohm sec. (UTC SO-4) 


ARAAs ReaD 


SO hy. @ 1.0 


30,000 


RED 
i 
P 
“eo” es 
| 
penlight cell 


B 1.5 ». 

BK 30 volt hearing-aid battery ( Burgess 

U20E) 

J Earphone jack 

Ntal.—Crystal phonograph cartridge 

S, S.p.st. sw. (on Ry) 

1—Metal or plastic case 

1 Hearing-aid type carphone (Telex type 
4600) 

V,—CKSO0SAX tube 

b CKS06AX tube 


Fig. 4. 


small right-angle brackets and a piece 
of bakelite or other plastic (see Fig 
2B). 

Longer-life mercury cells may be 
substituted for the penlight “A” bat- 
tery if preferred However, the bat- 
tery mounting clips will have to be 
designed accordingly (Mercury “A” 
batteries are available in a wide va- 
riety of shapes and sizes--the Mallory 
type RM-1200 is about the same shape 
and size as a standard “Z” penlight 
cell.) 

A standard phone jack is used in 
place of the small hearing-aid jack 
generally provided to permit better 
contact and a sturdier connection 

The output shown in Fig. 4 may not 
always be provided. In some cases, a 
choke o1 will be used as the 
output load in place of transforme: 


resistor 


Fig. 5. Interior view of the unit 
showing how the amplifier. bat 
teries, and crystal pickup car 
tridge are mounted within com 
pact metal “Minibox.” Physical 
size must be kept small as instru 
ment is hand-held in operation. 


Complete circuit diagram of the vibration-checker amplifier. 


T;,. Where the “AMPEC” amplifier is 
used, the output load is not part of 
the amplifier, and either a transform 
er, choke, o1 may be used, 
at the discretion of the builder. 

In general, the type of load will not 
appreciably affect the operation of the 
unit (although somewhat better low 
frequency obtained with 
resistive loads), but it will govern the 
type of earphones used Where a 
transformer is used, low impedance 
(128 ohm or 50 ohm) earphones 
should be employed. Where a choke 
output is provided (with 
d.c. blocking condenser), high imped 
(2000 ohm) earphones must be 
used, and crystal headphones are pre- 
ferred 

Once the wiring and assembly have 

(Continued on page 129) 
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response 1S 


or resistor 


ance 


SIGNAL TRACING IN 
HIGH-VOLTAGE TV 


CIRCUITS 


The RCA WO.-56A oscillo 
scope and the company’s 
WG.-289 high-voltage 
probe. This equipment was 
employed in making signal 
tracing tests described. 


ART LIEBSCHER 


Tube Dept., Radio Corporation of America 


Trace high-voltage circuit troubles rapidly and efficiently 


using signal-tracing techniques described in this article. 


as the horizontal-deflection- 

output and high-voltage stages of 

a television receiver, can often be lo- 
cated and corrected very quickly if 
signal-tracing techniques and a suit- 
able oscilloscope are used. The high 
voltages involved, however, require 
that a high-voltage probe be used for 
personal safety and to prevent damage 
to the osciiloscope input circuits. A 
probe such as the RCA high-voltage 
probe WG-289 is suitable for such ap- 
plications. When it is connected to 
the vertical amplifier d.c. input of an 
oscilloscope, such as the RCA WO-56A, 
the multiplying resistor in the probe 
and the internal resistance of the os- 
cilloscope function as a voltage-divid- 
ing network. This arrangement can 
provide a reduction ratio on the order 


ROUBLES in high-voltage circuits, 
such 


of 1000 to 1, depending upon the in- 
ternal resistance of the oscilloscope. A 
20-kilovolt source, for example, would 
provide a 20-volt signal to the scope 
input. 
Oscilloscopes 
a.c 


having provision for 
input only require the addition of 
an external one-megohm 
between the vertical-input connector 
and ground to complete the d.c. path 
If this d.c. path is not provided, the 
full applied high-voltage can be pres- 
ent at the probe output and may cause 
breakdown of the input 
condensers or other rated for 
lower voltages 
The a.c. voltage 
arrangement 
curate as d.c 
the 
body 


resistance 


oscilloscope 
parts 


division with this 
is, of course, not as ac 
voltage division because 
capacitance between the probe 
and ground varies with every 


Horizontal output and high-voltage section of the RCA 17T153 television re 
ceiver which was used in obtaining the waveform photographs shown in article. 


To 
BRIGHTNESS 
CONTROL 


HOR. SWEEP OUTPUT 
AND HY TRANS 


HOR SwEEP 
OuTPuUT 


the 
Capaci- 

probe 
capacl- 


change in the position in which 
probe is held. Because this 

tance shunts the spiral-wound 
resistance and its distributed 

tance, the divider ratio fo! 

variable. These a.c. voltage-divider 
variations, due to capacitance varia- 
tions, are particularly noticeable at 
the 15,750 cycle horizontal-deflection 
frequency For high-voltage signal- 
tracing purposes, however, it is not 
necessary to measure the amplitude 
of a voltage waveform; usually all the 
indication required is the presence and 
shape of the 


a.c 1S 


a.c. voltage 


General Considerations 


Before waveforms indicative of com- 
ponent failures in typical horizontal- 
deflection and high-voltage circuits are 
discussed, it is desirable consider 
some general problems concerning 
high-voltage signal tracing E-xperi- 
ence and careful observation are, of 
course, two major requirements for 
the mastery of any troubleshooting 
technique 

As the probe approaches within a 
short distance of a high-voltage point 
the same waveform that is observed 
when contact is made with this point 
is usually produced on the oscilloscope 
screen, although less distinctly. Sud- 
den sharpening of the waveform at 
the moment of contact is more notice 
able than change in amplitude. Corona 
or arcing prior to contact is identical 
to that experienced when d.c. m«¢ 
urements made. The oscilloscope 
image obtained the high 
probe tip approaches the 
1B3GT rectifier in a conventional hor- 
izontal-deflection and high-voltage cir- 
cuit is shown in Fig. 1A. The apparent 
vertical spread of the trace is actually 
a multiplicity of traces produced at 
varying d.c. levels as the corona 
breaks down to form unlike but suc- 
cessive ionized air paths. Fig. 1B shows 
the waveform obtained by direct con- 
tact with the cap of the 1B3GT. The 
high-voltage TV horizontal pulse will 
fall in the center of the scope sweep 
trace if the sweep is timed to be the 
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Although the crosstalk due 
higher voltage applied to the 
plate is present around the 


point of cl 


(Continued on page 


January, 1953 


semble the cor ponding 


Fig. 1. (A) Waveform at 
top cap of HV rectifier, 
probe held short distance 
from cap. (B) Waveform at 
top of the HV rectifier 
with probe touching cap. 


Fig. 5. Expanded wave- 
form at plate of horizontal 
output tube with (A) nor- 
mal 117-volt line voltage. 
(B) Line voltage reduced to 
80 volts. (C) Line voltage 
reduced to 60 volts. Note 
reduction in pulse ampli 
tube is coincident with 
leveling of the baseline. 


Fig. 9. Waveform at plate 
of horizontal output tube. 
(A) One-half of horizontal 
deflecting yoke shorted, 
and (B) open-circuited hor 
izontal 


deflecting yoke. 


Fig. 2. (A) Waveform at the 
plate of horizontal output 
tube. Lowcapacitance probe 
held short distance from 
cap. (B) With high-voltage 
probe making a contact. 


Fig. 6 Expanded wave- 
form at plate of horizontal 
output tube with: (A) Nor- 
mal damper tube operation. 
(B) Damper tube heater 
voltage reduced approxi 
mately 50 percent. (C) 
Damper tube heater volt 
age reduced approximately 
70 percent. Note how the 
baseline becomes warped 
with a reduction in the 
amplitude of the pulse. 


Fig. 8. Waveform at plate 
of horizontal output tube. 
(A) Damper tube heater-to 
cathode leakage of 10,000 
ohms. (B) Damper tube with 
a heater-to-cathode short. 


Fig. 10. Waveform at plate 
of horizontal output tube. 
Linearity control shorted. 


Fig. 3. Hum mixed with 
high-voltage waveform 
can be the cause of a 
vertically expanded trace. 


Fig. 4. The d.c. scope indi 
cation of different “B  ” 
voltage levels. This triple 
exposure shows: (top) 
waveshape and boosted 
“B-" voltage level at 
damper cathode. (center) 
“B+” level, and (bottom) 
the zero d.c. signal level. 


Fig. 7. Waveform at plate 
of horizontal output tube. 
(A) Normal operation. (B) 
Insufficient damper emis 
sion. (C) Damper emission 
too low for raster lighting. 


Fig. 11. Waveform at plate 
of horizontal output tube. 
Open winding on portion 
of output translormer 
shunted by width control. 


Left-hand view of keyer with plate removed. The power supply 


can be seen in the left end of the box. T 
and the selenium rectifiers are above. 


socket are in the center. 


is at the bottom 
The 2050 tube and 


The key mechanism extends into the 


box through two 1%” holes cut in the cabinet for that purpose. 


Construction details on an electronic keyer which produces 


self-completing dots and dashes, with or without a relay. 


ITHIN the past few years numer- 
W::: circuits have been developed 

which produce automatic dots and 
dashes. These keyers have been de- 
veloped to the point where it is im- 
possible for the operator to cut dashes 
short, or crowd dots and dashes to- 
gether into an unrecognizable series 
of sounds. Such an arrangement, of 
course, permits the operator to send 
better and tends to develop spacing 
between letters or words. It is im- 
portant for the potential builder to 
scan the available literature for an 
electronic key which will produce 
automatic self-completing dots and 
dashes. The keyer should be easy to 
construct, flexible with respect to ad- 
justments, and stable in its operation 
The use of more than one relay should 
not be a requirement of the circuit. A 
better electronic key would be one 
which would work with or without 
a relay. 

The circuit diagram shown in Fig. 
2 will meet all of these requirements. 
Extreme care has been taken by the 
author to provide only those elements 
which are absolutely required, that is: 
a timing circuit, a d.c. amplifier, a 
keyer tube or relay, a power supply, 
and a keying mechanism. Over a dozen 
different circuits were tried over a 
period of approximately three months 
before the final circuit was produced. 
Many types of neon lamps and VR 
tubes were tried in place of the 2050 
thyratron without success. The 2050 
tetrode was converted into a very sen- 


sitive triode thyratron by 
the screen to the cathode. Referring 
to the curve in Fig. 1, small changes 
in grid bias change the firing point of 
the tube Once the tube has been 
fired by voltage being applied to its 
plate, the grid no longer controls the 
tube conduction. The tube will stop 
conducting when the plate potential 
has been reduced to the extinguishing 
point. The miniature type 2D21 thyra- 
tron will also work with minor changes 
in bias voltages 

The complete operation of the cir- 
cuit is not complicated and can best 
be explained by referring to Fig. 2 
The following events will take place 
when the key lever is pushed to the 
right to produce dots: 


connecting 


Fig. 1. 


«uu 


Performance curve of the 2050 tube. 
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A BETTER 
ELECTRONIC 
KEY 


By 
JACK D. GALLAGHER 
W5HZB 


1. The ground is removed from R,. 

2. The cathode of V, is grounded, 
firing the tube, which discharges ( 
and makes the grid of 1 
with respect to its cathode 
positive voltage present on the 
cathode of V grid of V 
to become negative with respect to its 
cathode and is cut off. This 
causes the plate voltage of V. to rise 
This rise in voltage causes the grid of 
V, to become positive with respect to 
its cathode and V, conducts, 
the relay 


ty 

negative 
The lower 
now 


causes the 


change 


ope rating 


3. As soon as the plate voltage on 
V, drops to the extinguishing voltage, 
V, ceases to conduct. The grid of V 
becomes zero and the timing circuit 
charges through V, As the positive 
voltage on the cathode of V,, rises, V 
conducts cutting off V, and opening 
the relay 

4. When the voltage in the timing 
circuit has reached a point correspond- 
ing to the firing point determined by 
the negative voltage on the grid of V 
the tube ‘vill fire again, and as long 
as the key is held in the dot (or dash) 
position this operation will repeat 

In the dash position, the key retains 
the ground on the dot-dash ratio con- 
trol, R;, through the normally-closed 
contact on the key mechanism, and at 
the same time grounds the cathode of 
V, causing the timing circuit to dis- 
charge. Since R,; remains shorted when 
dashes are made, a voltage 
exists on C, and hence a longer dis- 
charge time occurs. The difference in 
charging voltage appearing across C,, 
due to the addition or subtraction of 
R;, causes the circuit to produce dots 
and dashes 

In the idle condition the cathode of 
Vi. is positive with respect to ground. 
The cathode of V:, the d.c. amplifier, 
is adjusted so that the tube conducts. 
The voltage drop from the plate of 
V» through Ry» and Ry, to ground 
causes the grid of V, to be slightly 
positive with respect to ground. Rx 


RADIO & TELEVISION NEWS 


greater 


and R, are of such value as to c: 

the cathode « V. to be more positive 
than the grid. The difference in these 
voltages should be sufficient to cause 
whatever triode keyer tube is used to 
be in a non-conducting condition. Such 
an arrangement, ol 
keying relay to be disregarded entire- 
ly For instance, if a transmitter is 
equipped with an oscillator whose plate 
current is on the order of 10 ma. or 
less, the plate of V. may be connected 


directly to the cathode of the oscilla 


course allows the 


tor as in cathode keying. Adjustments 
of the bias voltages in the keyed stage 
and in the keye ube wi ave to be 
made If a larger current carrying 
capacity is required in the keyer tube, 
the elements of the 1 7 may be 
paralleled, or another tu may be 
substituted with appropriate changes 
bias voltages 
If 6SN7's are to be used in place 
of the 12AU7’s, it is necessary to make 
the following changes Remove the 
22,000 ohm resistor in series with the 
of V temove R ind replace 
5 megohm, *'% watt resistor 
R, with a '* megohm, ' watt 
resistor. Replace R. with a 1 megohm, 
16 watt resistor. Replace R, with a 
2200 ohm, 1 watt resistor. For prelim- 
inary adjustments R,, should be vari- 
able until the best operating point is 
obtained Other than changing pin 
numbers, the changes mentioned are 
the oniy ones necessary when using 
the 6SN7 type tube. Other combina- 
tions of resistances will also allow the 
circuit to perform as it should, but 
trial and error substitution can be a 
tedious and time consuming operation 
Like most hams, the author con- 
tinued to experiment with the circuit 
of this key and found that the circuit 
performed just as well by removing 
R,, Ru, and Cs. The junction of Ry and 
the secondary of the transformer T 
should be grounded. of course. This 
leaves the grid (pin 5) of the 2050 
open, which is of no consequence. Some 
of the steady-state voltages of Fig 
2 will change slightly, but adjustments 
of R, and Rw, as described later in the 
article, will have be made If the 
foregoing changes are made, changing 
the value of R, from 1 megohm to 1.5 
megohms will reduce the speed if de- 
sired. No other changes are necessary. 
The adjustment of the key can be 
carried out with ease the values 
shown in the circuit of Fig. 2 have 
been followed If the line voltage is 
lower than 117 volts, all of the volt- 
ages will be proportionally lower and 
small changes in R, and Rw will have 
to be made. A single selenium recti- 
fier power supply is not recommended, 
since the adjustments become critical 
at this voltage and further changes in 
the line voltage will cause noticeable 
changes in the timing circuit How- 
ever, there has been no cause to reg- 
ulate the supply to this keyer since 
small changes in line voltage do not 
materially affect the operation 
The relay in the plate of V; can be 
any type having “on-off” contacts, ad- 
justable or non-adjustable. The d.c 
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NORMALLY 
OPEN PUSH 
RELAY BUTTON 
(SEE TEXT si 
vel2au7 
v3 


TO KEYED 
circuit 


ty R 


5000 ohm, 1 w. pot. 

100 ohm, \) w. res 

| megohm, pot., linear taper (“Speed Con 
trol”) 
‘ R I megohm, \, res 
100,000 ohm pot. (“Dot-Dash Ratio Con 
ol”) 

! 


0,000 ohm > w. res 


- elec ‘ 
450 ». elec, cond. 
vy. elec. come 
Push-button sw. (normally open) 
Power trans. 120 + @ 30 ma. and 6.3 ¥. 
30,000 ohm pot., linear taper (“Weight 1.5 amp « (Mert P-3045 or equiv.) 
Control’ ‘ 
50,000 ohm, 1 » 


sEAARAAR SE 


22.000 ohm, w. res 


«at selenium rectifier 


dny type : “on-off” contacts, adj 


= 


1.5 megohm, *, wv non-adj., d resistance may vary 
', » » , 2000 to 14,000 ohms (See text) 

2700 ohm, 1 w. res See text 
_ a 20,000 ohm, 10 w. wirewound res 20350 tube 


J 12AU7 tube 


$00,000 ohm 


Fig. 2. Complete circuit diagram and parts list covering the electronic key. 


Right-front view of keyer showing placement of various controls. On the front, 
at the top left-hand corner of the 4" x 5" x 6” metal box, V. is mounted directly 
above the speed control. V, is to the right. On the right side of keyer and 
on the left end of the removable side plate, the weight control, R,,. is mounted 
directly above the “dot-dash ratio control,” R,. The grid bias adjustment 
on the 2050 is mounted below the normally-open push-button switch at rear. 


coil resistance may vary from 2000 
ohms to 14,000 ohms. V, will still key 
the relay, but it must be remembered, 
of course, that the relay should oper- 
ate at the current for which it 
designed. For instance, one type of 


was 


relay having a coil resistance of 2500 


ohms and designed for low current 
operation worked quite well at all 
Another type of relay whose 
coil resistance was 2000 ohms, but 
which was not designed for keying 
purposes also worked quite well at 
slow speeds, and with adjustments 


speeds. 


Fig. 3. Details for constructing the “bug” 


worked at all speeds. The relays found 
in surplus receivers= marked 
“BK-35", having a coil resistance of 
about 14,000 ohms, worked very well 
in the circuit when a resistance was 
placed in with its winding to 
limit the current to 2 ma. A relay 
whose coil 1000 ohms 
and was sealed against manual adjust- 
ment also worked very satisfactorily. 

Before any adjustments are made, 
short the leads of an ohmmeter and 
adjust for full-scale reading. Connect 
these leads to the open contacts on 


Be acon 


series 


resistance Was 


to be used with electronic keying unit. 


THUMB SCREW 


WIRE TERMINAL 


LOCK WASHER 


METAL WASHER 


FIBER WASHER 


FIBER BUSHING 


REAM EXIST HOLE 


FIBER WASHER 


METAL WASHER 


NuT 


CONTACT 


BRASS MOUNTING STRIP 


MAIN SUPPORT 


DASH SPRING ADJUSTMENT 


REAR ARM 


KNOB 


FORWARD ARM 


BRASS MOUNTING STRIP 


CONTACT 


NUT 


METAL WASHER 


FIBER WASHER 


REAM EXIST HOLE 


PADOLE 


REAR ARM CONTACT 


DOT SPRING 


DASH ADJUSTMENT 


FIBER BUSHING 


FIBER WASHER 


METAL WASHER 


LOCK WASHER 


WIRE TERMINAL 


NUT 


CONTACT 


THUMB SCREW 


MAIN SUPPORT 


the relay Set the “dot-dash ratio 
control,” R;, for 
Set the 


maximum resistance 
control, R,, to about 
three-fourths of the highest speed and 
push the lever to the left 
dashes 


speed 


to produce 
As the relay opens and closes, 
adjust the weight control, Ry, so that 
three-fourths of full-scale deflection 
is obtained on the ohmmete: Then 
move the key lever to the right and 
adjust the ‘“dot-dash control,’ 
R;, until half-scale deflection is ob- 
tained on the ohmmeter When the 
speed control, R,, is advanced or de- 
creased, the readings obtained on the 
ohmmeter should not vary greatly 
from those obtained by previous ad- 
justments of Ry» and R;. Over the en- 
tire speed range no pronounced varia- 
tion will be apparent, except at very 
slow speeds where the swing of the 
ohmmeter will become difficult 
termine 


ratio 


to de- 
In order to check the accuracy of 
the “dot-dash ratio control,” an elec- 
tric counter was connected to the open 
contacts on the relay after these ad 
justments were completed Dashes 
and dots were counted over a 10 sec- 
ond interval from slowest to fastest 
speeds with only a slight variation in 
dot-to-dash ratio. After a few min- 
utes of practice, the “dot-dash” ratio 
can be set remarkably close simply by 
listening to the relay or the trans- 
mitted signal in the receiver. This 
control should not have to be re-ad- 
justed once it has been set correctly 
The key mechanism was made from 
a standard “bug” by removing every- 
thing on the base back to the forward 
arm as shown in Fig. 3. Since not all 
keys of this type are standardized as 
to method of construction, Fig 
a method of utilizing the main sup- 
port and key lever, or arm, without 
constructing a special one for use with 
this type of keyer. The one shown in 
the photographs was purchased in kit 
form from the Electric Specialty Mfg 
Co., Cedar Rapids, Iowa a few years 
ago for than $4.00 The addi- 
tional contacts were taken from sur- 
plus relays and mounted as indicated 
Two of the contacts may be salvaged 
from the part of the key that has been 
removed. The problem of making the 
key mechanism isn't as difficult as 
might be expected, and the method of 
mounting the contacts on the forward 
arm is left to the ingenuity of the in- 
dividual. On this particular key, the 
forward arm is of brass and the con- 
tacts and brass mounting strips were 
simply soidered to the arm. Different 
makes of “bugs” present different 
problems, of course, but utilization of 
the existing construction greatly re- 
duces the amount of work involved 
In closing, the writer wishes to 
thank W5FRE for his valuable sug 
the development of 
tain portions of the circuit 
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@ TELEVISING 


@ TODAY'S NEWS 


By RALPH HOWARD PETERSON 


Director, “Camel News Caravan” 


A 15 minute newscast on your 


screen represents hours of 


preparation and the services 


staff. 


of a_ highly -trained 


John Cameron Swayze before the cameras for the “Camel News Caravan.” 


UTTING together the “Camel News Caravan” every 

day for the television network of the National Broad- 

custing Company might be compared to running a push- 
button desk for myriad magic carpets and genii all over 
the world Because that is what we do through the 
magic carpets of modern communications and transporta- 
tion, through the coordinated efforts of a highly skilled 
staiff as we bring actual events from al! over the world 
to the television screen each day 

Only, it is not that simple, nor that easy 

To carry televiewers from Seoul to Budapest, from 
baseball field to the White House, to picture “Today's 
News Today,” calls for a fabulous organization, a highly 
complicated operation and great expense We must be 
ready with manpower and equipment to cover anything 
that happens in any accessible point on the globe 

This series was started in February 1948 as a straight 
newsreel program. Newsreel film was edited and put 
on the network with suitable commentary background 
However, television outgrew this form of news cover- 
age very quickly, so the program was turned over to the 
NBC-TV News Division which developed the technique 
of mixing live action pickup with film 

Often the program involves at least a dozen switches 
from New York headquarters to other cities and back 
again 

Film is being rushed in constantly from more than 
100 cameramen stationed strategically around the world 

Producing television's most popular network news show 
is a 24-hour-a-day job. But take the typical day at the 
NBC-TV Uptown Studios in the Pathe Building at 106th 
Street, Manhattan, our headquarters 

Editor John Lynch checks over the incoming news, 
then he confers with our staff, including Chief Writer 
Reuven Frank and myself. We decide what is the day's 
big news and how we can cover it We check over re- 
ports from correspondents and representatives all over 
the world cables, radiograms, and trans- 
oceanic phone calls carry the assignments and instruc- 
tions 

We spend the day rushing back and forth between 
our offices with its news teletypes and the movie projec- 
tion room where we review film as it arrives 

In the last year, “Camel News Caravan” ordered 250 
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miles of 16 mm. and 35 mm. film shot 
of film were shown on the program 

This film may be brought by the cameraman himself 
from a local fire or a local political event around the 
corner, or rushed by special courier, jet plane, trans- 
ocean air liner, and motorcycle from some remote corner 
of the globe. Most of it arrives undeveloped and is pre- 
pared for viewing by a laboratory staff here. For this 
reason, many of our cameramen never see the film they 
shoot and send in film that millions of televiewers see 
as a routine part of their evenings at home 

One-third of all films included on the Caravan arrive 
too late to be developed and printed by air time. To 
make the evening deadline with them, we project the 
negatives by a special apparatus with reversed polarity 
This gives a normal picture to show last-minute news 

To the 16 mm. and 35 mm. sound and silent films from 
all over, we add the on-camera commentary by John 
Cameron Swayze in New York, by Bill Henry and David 
Brinkley in Washington, by Edward Wallace in Cleve- 
land, by Clifton Utley, Jim Hurlbut, and Clint Youle in 
Chicago, by others in Boston, Los Angeles, and San 


Thirty-five miles 


Francisco 

Also in the New York studio, we carry the film story 
with off-camera voices of newscasters like Kenneth 
Banghart, Radcliffe Hall, Don Goddard, and Bob Wilson. 
Connie Lempke is the off-camera voice of fashion. 

We go through the motions of a rehearsal about 7:15 
o'clock to make up our show. This is essential in blend- 
ing as many as fifteen different segments into the 
smooth-flowing news program that appears on the coast- 
to-coast hookup at 7:45 p.m., New York Time. But, at 
rehearsal, probably half of the segments are not shown 
These are picked up from other cities during the actual 
show, or received at our studios between the rehearsal 
and the telecast 

Our technique has been improving steadily through 
the years; our world covering staff grows in size and 
skill NBC Vice-President William F. Brooks has de- 
scribed the Caravan as “a major step in adapting the 
tools of a new medium, television, to the age-old job 
of reporting news.” Also, he might add, it is adapting 
the great developments of a scientific age to the art of 
news reporting — 
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NE CONTR 


GLEN SOUTHWORTH 


An interesting and thought-provoking article on a novel 


method of achieving tone control with simple RC circuits. 


P TO the present time interest in 
the effects of phase shift on audio 
reproduction has largely been con- 

fined to the designers of wide-band 
amplifiers employing large amounts of 
inverse feedback. In other elements 
of the reproducing chain, such as loud- 
speakers, pickups, and other devices, 
relatively large phase shifts may oc- 
cul Previously, phase distortion has 
been held to be of little importance 
in monaural reproduction due to the 
fact that much larger phase shifts 
may occur due to acoustics and simi- 
larly some listening involving 
controllable phase shifts in the audio 
circuits appeared to indicate that the 
average listener was very tolerant of 
this form of distortion 

In considering the possible effects 

of phase it should be noted that a 
special case with important character- 
istics results when two signals of vary- 
ing phase are mixed. A situation of 
this nature can arise at several points 
in the reproducing setup: at the micro- 
phone, in equalization circuits, in feed- 
back circuits containing reactive ele- 
ments, in electro-mechanical devices, 
and in the acoustic environment of the 
listener. Some of the possible effects 
are shown in the accompanying illus- 
trations. If one wave train is delayed 
for one-half cycle, or 180 degrees, and 
mixed with another wave train of 
equal amplitude, the cancellation of 
all but the first and last half cycles 
will result. If an audio system were 
constructed with this form of char- 
acteristic over a wide frequency range, 
the resultant reproduction would 
greatly discriminate against sine-wave 
trains and would pass nothing but 
transients and the products of rapidly 
damped or modulated wave trains. A 
condition of this kind can sometimes 
exist in phonograph equipment and 
leads to an apparently excessive ratio 
of needle scratch to high frequencies 
If an asymmetric transient is ap- 
plied to a system in which phase shift 
occurs and the resultant signal is 
mixed with the original, an actual 
lowering of pitch may result. The 
same characteristic may hold true for 
continuous wave trains of a lopsided 
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tests 


nature, such as might be caused by 
second harmonic distortion in an am- 
plifier stage. The reverse of this prop- 
osition may occur if phase inversion, 
such as produced by an amplifier 
stage, is produced before the mixing 
occurs. In this the pulse now 
becomes symmetrical and the duration 
of each half cycle is shortened. Both 
of these effects can occur acoustically 
and may be the cause of a certain in- 
distinctness of tone of instru- 
ments when heard from a distance. 
The primary effect of phase-shift 
mixing appears to be to change the 
relationships between sine waves and 
transients in sound reproduction and 
the author’s experience strongly indi- 
cates that this may be one of the 


case, 


some 


Various relationships which may occur 
due to phase-shift mixing. (A) Pattern of 
continuous wave train. (B) Pattern result- 
ing when one continuous wave train is 
mixed with another with less than 180 de- 
grees of phase delay. (C) Pattern produced 
by two wave trains of equal amplitude 
but 180 degrees out-of-phase. (D) Pattern 
of linearly damped wave train. (E) Result- 
ant pattern of mixing two damped wave 
trains 180 degrees out-of-phase. (F) Semi- 
logarithmically decuying wave train. (G) 
Pattern of result of 180 degree mixing. (H) 
Asymmetrical pulse. (I) Pulse delayed for 
less than 180 degrees and mixed with 
original pulse, showing increase in dura- 
tion of resultant signal. (J) Pulse both de- 
layed and inverted then mixed with orig- 
inal signal. (K) Resultant symmetrical sig- 
nal produced, with each element having 
a shorter duration than original signal. 


important differences between mon- 
aural and binaural hearing. The effects 
that can be obtained by appropriate 
phase delay and subsequent mixing 
appear to closely approximate the ad 
vantages that are claimed for binaural 
hearing, e. g., reduction in apparent 
reverberation time of room acoustics. 
reduced audibility of background 
noise, and greater clarity with 
apparent distortion. The first of these 
characteristics may be attributed to 
the fact that phase mixing would tend 
to emphasize transients and rapidly 
damped wave trains while discrimi- 
nating against fairly continuous sounds 
like hum or symmetrical noise, and 
tending to lower the pitch of unsym- 
metrical noise to a less audible region 
In lowering the apparent distortion of 
the signal it should be noted that the 
recognition of distortion is to some 
degree a function of the duration of 
the distorted tone. For example, in 
the case of a cymbal clash, frequen- 
cies of 10,000 and 10,020 cps might be 
present which, if passed through a 
nonlinear element, would presumably 
give rise to a twenty-cycle beat note 
If, however, the two high frequency 
components maintain a fixed relation- 
ship for only a few milliseconds then 
no effective twenty-cycle note will be 
generated A similar phenomenon 
may be noted in sweep-frequency audio 
oscillators in which the low-frequency 
response is limited by the duration of 
the sweep. In general, it seems rea- 
sonable to assume that intermodula- 
tion distortion products will be most 
objectionable in situations where two 
or more frequencies bearing a constant 
relationship to each other are pro- 
duced for an appreciable length of 
time. Inasmuch as a phase mixing 
system would tend to reproduce such 
sounds at a level considerably lower 
than otherwise, this would give the 
effect of lower apparent distortion in 
the reproduction. 

Phase-shift mixing can be produced 
in several ways. One of the most in- 
teresting methods is acoustic mixing 
which may be done either by utilizing 
wall reflections, multiple speaker ar- 
rangements, or special baffles. In the 
case of wall reflections it usually 
seems desirable to have the speaker 
located out in the room with all or 
part of the radiation directed toward 
a nearby wall or corner. Variations in 
tonal quality may be secured by vary- 
ing both the angle and the distance 
of the speaker from the reflecting 
surface and proper positioning is some- 
times necessary to avoid a “hollow” 
effect. In addition to the phase-mix- 
ing effect an additional advantage 
may be obtained due to the fact that 
the wall reflection represents a vir- 
tual source of sound which, in com- 
bination with the direct radiation from 
the speaker, may be interpreted by 
the ears in its binaural equivalent. 
Similarly, the virtual sound source 
may cover an appreciable area of wall 
space and give a pleasing effect of dif- 
fusion. 

In the event that it is 
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considered 


impractical to place the speaker and 
housing out on the floor, an alterna- 
tive method is to use two or more 
separate speaker assemblies physically 
displaced from each other. This dis- 
placement may be either in a line 
away from the listener or horizontally. 
A large number of possible combina- 
tions may be obtained with a setup 
of this kind and it is desirable to pro- 
vide for adjusting the relative levels 
of the different speakers as well as 
varying location and sound directivity. 
Under some circumstances an ar 
rangement of this kind can be used 
form of attenuator to reduce 
spurious or unwanted sounds. For ex- 
ample, one half wavelength at 50 
cycles will be approximately ten feet 
and in cancellation 
effect can be used to reduce low-fre- 
quency hum or loudspeaker hangover. 
In the high frequency region a simi- 
lar technique could be used to reduce 
or eliminate a single unwanted fre- 
quency by the staggering of two close- 
ly-spaced tweeiers, one slightly behind 
the other Similarly, in the high- 
frequency region it would be practical 
to design special baffles with reflecting 
surfaces in order to achieve phase- 
shift effects. Such an arrangement is 
usually impractical at low frequencies, 
however, due to the large physical 
dimensions required 
Electronic phase-shift 
be achieved by 
circuits 


as a 


some cases the 


mixing may 
means of a variety of 
and has the advantages of 
convenience and compactness over the 
acoustic methods previously described 
At low frequencies the _ electronic 
phase-shift methods are _ generally 
somewhat more effective than acoustic 
techniques when used in a room of 
limited dimensions Electrically a 
phase shift of 180 degrees is relatively 
produce at twenty cycles, 
while acoustically such a phase delay 
would require a path length of about 
twenty-five feet. At high frequencies 
very large rotations may be 
produced acoustically as compared to 
those available with conventional elec- 
tronic circuits 

One of the most interesting appli- 
cations to which electronic phase-shift 
mixing may be put is in the improve- 
ment of signal-to-noise ratios in pro- 
gram material phonograph 
recordings. In conventional 78 rpm 
shellac recordings it is usually assumed 
that surface noise begins to be notice- 
able from about 3000 cps upward. This 
noise is largely due to small irregu- 
larities in the groove, such as caused 
by dirt or abrasive in the record ma- 
terial These irregularities tend to 
cause the production of an asymmetri- 
cal transient when struck by the pick- 
up needle. As noted earlier, when the 
phase of an asymmetrical waveform 
is shifted and inverted and then mixed 
with the original signal the apparent 
frequency of the waveform will in- 
crease. If a 90 degree phase shift is 
used prior to inversion and mixing, 
this will cause the asymmetric com- 
ponents of needle scratch to be dou- 
bled in frequency, thus permitting the 
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such as 


(A) Use of wall reflections to obtain the 
phase-shift mixing. Points b and c repre- 
sent virtual sound sources. (B and C) Some 
of the possible combinations of multiple 
speaker spacing. The basic factor in all 
these three examples is to produce multiple 
sound sources at varying distances from 
the listener's ears. (D) Staggering of two 
speakers may be used to reduce or elim- 
inate undesirable resonances or frequency 
accentuations. Separation should be ap- 
proximately a half-wavelength at the un- 
wanted frequency. 


(E) Simple means of securing high frequency phase shift from 
speaker in fixed location by means of a small reflecting panel. 


provide better high frequency response for the listener located off the speaker axis. 


This method will 


reproduction of sine waves on the re- 
cording up to approximately 6000 
cycles before noise interference begins 
to occur. If a 45 degree phase shift 
this will presumably extend 
the noise region to 12,000 cps and 
above, although in both cases it should 
be noted that the peak amplitude of 
the transient impulses will be consid- 
erably greater in relation to the musi- 
cal sine wave components This is 
offset by the fact that the noise now 
occurs in a audible region 
may be easily attenuated by a 
network 

Several factors should be noted 
about a noise-reducing system of this 
kind. Due to the fact that it alters 
the frequency characteristics of tran- 
sients or asymmetric waveforms only, 
it is not effective in reducing 
such as may be produced by a pickup 
with a ringing needle 
nance Similarly it may alter the 
tonal characteristics of certain sounds 
in the high frequency region, i 
raising the apparent pitch of instru- 
ments such as cymbals, a not unde- 
sirable effect in recordings with a 
restricted frequency range. Assuming 
that a good pickup is used, the au- 
thor’s experience is that reproduction 
from conventional shellac recordings 
approaches that of vinylite or shellac 
with very little abrasive content. Oc- 
casional ticks or may be noted 
but the average background noise 
tends to become a continuous, unob- 
trusive, low level sound. As a matter 
of interest it might be ncted that some 
pickup equalization circuits appear to 
be similar in operation to the phase 
mixing arrangement. In these circuits 
inverse feedback is usually applied 
either to the pickup itself or through 
some phase-shifting element thus pro- 
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pops 


6/5 OR OTHER 
TRIODE 


(A) Simple phase-shifting circuit. The 
phase-shift will equal 45 degrees when 
reactance of the condenser is equal to 
that of the resistive element. Sections may 
be used in series for larger phase shifts. 
(B) Type of high frequency equalizer that 
is not recommended by author because it 
lowers the pitch of transients such as nee- 
dle scratch. (C) Phase shifting and mixing 
system which may be used to provide 
variable high or low frequency cut-off. 


viding the previously specified condi- 
tion of phase shift, inversion, and 
mixing 

Some of the circuits that can be 
used for phase-shift mixing are shown 
in the accompanying diagrams and 
may be used in many different com- 
binations. Similarly it should be real- 
ized that many conventional tone con- 
trols or equalizer circuits introduce 
some phase shift mixing with results 
which may be considered desirable or 
not, depending upon the associated 

(Continued on page 152) 


(A) Generalized circuit for obtaining phase mixing. The pot. is used to obtain ampli- 
tude balance between the out-of-phase components. (B) Circuit for obtaining phase 


mixing and inversion. 


An audio transformer with the centertap grounded may be 


used in place of the triode, if desired. (C) Circuit for obtaining phase shift without 


amplitude variation. 


(D) Variation of wide-band phase shifting audio circuit. 


Step-by-step data on converting a popular surplus 


unit to operate c.w. on 40 m. at 40 watts output. 


By 
CARL V. HAYS, werte 


INCE the release of the surplus 
S stock of the well-known SCR-274/N 

series of transmitters to the ama- 
teur buyer, several articles have ap- 
peared on adapting the rig to typical 
amateur uses. While excellent in 
themselves, most of the information 
left much to be desired, from our point 
of view. 

From working with the little trans- 
mitters during most of the war years, 
we had naturally given some thought 
to how easily they could be converted 
to a complete c.w. rig, with a mini- 
mum of work and cost. Featuring a 
simple, stable v.f.o., parallel beam- 
power output tubes (the equivalent of 
807's), with neatness and compactness, 
they were a natural. 

The BC-459A, with coverage from 
7 me. to 9.1 mc., was our choice, since 
the 40 meter band is our primary c.w. 
favorite. Other than for the difference 
in frequency involved, the BC-696A 
(3 me. to 4 mc.) is also an ideal ham 
rig, and either will respond to similar 


Front panel view of the converted SCR-274/N transmitter. 
Read instructions carefully before starting disassembly. 


treatment, giving either full 80-meter 
or 40-meter coverage, as may be de- 
sired. 

Setting our shiny, brand-new BC- 
459A on the bench, we lit a pipe, and 
started looking and thinking. The 
photos will give a quick, clear picture 
of the final result envisioned, and it 
was surprising how little time and 
effort were required to achieve the 
desired results. A meter, a dial, a 
phone jack, an r.f. choke, and a con- 
denser were all the new parts required 
to give a neat-looking, smooth work- 
ing 40-meter rig, for a _ ridiculously 
small investment. 

Removal of the top and bottom cov- 
ers is the first order of the day. With 
the innards exposed, we removed all 
tubes (for safety’s sake) and then 
carefully removed all three tuning 
and padding condensers below the 
chassis, including the dial assembly. 
A small Bristo wrench makes this a 


Underchassis view. A neat job will result if author's instructions are followed. 


quick and easy operation, since the 
gears are secured to the shafts by this 
type of screw From the top of the 
chassis we removed the final tank coil, 
the antenna loading coil, and the asso- 
ciated hardware. 

Next step is the removal of the an- 
tenna relay (immediately above the 
antenna loading coil) and the power 
relay (located below the chassis). The 
antenna feedthrough insulator also 
comes out, as well as the removable 
calibrated window on the panel 

The next step involved paralleling 
the filaments, since these rigs original- 
ly operated from a 28 volt source. In- 
spection of. the wiring diagram will 
show how easily this can be done, in- 
volving only two actual wiring changes. 
Removal of the relay wiring facili- 
tates this step. 

Since the crystal furnished with the 
unit in question is an 8000 kc. one, we 
had no further use for the tuning eye 
stage (1629), so no effort was made to 
utilize it. Removal of its plate drop- 
ping resistor was a simple means of 
eliminating this stage. Reference to 
the diagram will show all wiring 
changes, as well as the pin numbers 
in use in the modified version 

With the wiring changes out of the 
way, the next step was mounting the 
oscillator tuning condenser C:, a 70 
uufd. dual-bearing job (Johnson). This 
particular condenser is almost ideal for 
the critical job, and is recommended 
highly. Not only is it a ruggedly built 
and smooth operating thing, it just so 
happens that its mounting feet and 
its shaft-center-to-chassis measure- 
ments make an easy job out of adding 
it to the circuit. 

Since its mounting 
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involves going 


into the oscillator shield can area (to 
get the holes drilled for the feet) 
you will find it will fit with a mini- 
mum of headache. While the oscilla- 
tor shield is off, the following steps 
are carefully done to the stage itself: 
extend the grid-leak lead, 
taken from the original oscillator tun- 
ing condenser lug, up through the 
chassis hole, and solder it to the top 
of the coil (junction of coil and oscil- 
lator bandset condenser in the shielded 
area). This is necessary, since we are 
going to tap the new oscillator tuning 
condenser across part of the coil only, 
for bandspread purposes 

Next step is the with 
short rigid leads, of an auxiliary 50 
uzfd. silver mica or ceramic condenser 
Cc, across the bandset condenser. This 
is not an absolute necessity, but better 
bandspread is obtained with its addi- 
tion. Its use is optional, but recom- 
mended. Now is a good time to loosen 
the Bristo screws holding the arm of 
the rotor clamp on the bandset con- 
denser, and turn it full in, re-locking 
securely. 

Final step in re-working the oscil- 
lator is the soldering of a rigid length 
of bare hook-up wire from the stator 
of the 70 sw#fd. tuning condenser C:;, 
to the fifth turn from the top of the 
oscillator coil. This spreads 40 meters 
over about 80% of the National MCN 
dial, and gives plenty of bandspread 
for spotting frequency. 

The indispensable grid-dipper is a 
handy thing to have about this time, 
but calibration can wait, if necessary, 
until power is applied, checking 
against the station receiver. 

Comes now the final amplifier work, 
and here unfortunately a bit of hack- 
sawing is a must, in order to utilize 
the former final amplifier ganged tun- 
ing condenser for our purpose. Care- 
fully saw around the frame of this 
condenser just below the gear drive 
support arms that hold the worm gear. 
It is a nuisance, but look at the dough 
you save, and the pyrex-ball insulated 
condensers of the SCR-274 are worth 
the effort alone, besides the monetary 
saving accomplished 

With this done, it will be found that 
this condenser will fit nicely to the 
left of the chassis, topside, immediate- 
ly behind the panel. In its duplicate 
position on the right will also fit the 
former final amplifier padding con- 
denser. An extension for its shaft will 
be found necessary, in order to fit it 
with a knob. Spot and drill holes in 
the panel to clear the two shafts (the 
panel referred to is the scrap piece of 
aluminum shown in the panel photo 
which is bolted to the front of the rig, 
flush with top and both The 
two condensers are mounted to the 
side lips of the front panel by means 
of %ss screws, tapping into the already 
existent holes in the condenser frames. 
Be sure and allow for the 2% in. 
meter mounting hole during this proc- 
ess, since there is just enough room 
for all of them to fit. 

Using the former clearance hole for 
the previous dial as a marker point, 


condense! 


soldering, 


sides) 
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NEW SCR-274/N CIRCUIT 


6.3v. 


> 
{(POLARIZE WINDINGS 
6.3v. FOR 12.6¥.) 


SUGGESTED POWER SUPPLY (8) 


e 


R 7500 ohm, 25 w. wirewound res. 

R.—50.000 ohm, 50 w. wirewound res. (with 
slider) 

C,— 350 wud. silver mica or ceramic cond. 

Ce—70 wud. var. cond. (Johnson 70F 30) 

C3, —8 pwid., 600 v. elec. cond. 

J; ey jack 

F,—S amp. line fuse 


s,, 5 S.p.s.t. toggle sw. 
Power trans. 300-0-500 ¥. @ 200 ma.; 3 

@ 3 amps.; 6.3 ». @ 3 amps.; 6.3 v. @ 3 
amps. 

CH,, CH-—10 hy., 200 ma. filter choke 

M 0-250 ma. d.c. meter 

RFC, 2.5 mhy., 250 ma. 1.4. choke 

Parts not identified are in the original anit 


(A) Diagram of SCR-274/N showing required changes. (B) Suitable power supply for unit. 


lay out your oscillator tuning con- 
denser shaft center-point, and file or 
punch the panel to accept the MCN 
dial assembly drive unit. Some addi- 
tional chopping of this unit opposite 
the factory cutting will allow it to fit 
nicely under the chassis. Ten minutes’ 
work will do the trick, and the result- 
ing operation will justify it. 
Retrieve the mounting 
the former final amplifier tank coil 
assembly, the 1625 plate clips with 
the parasitic suppressors attached, and 
using the lugs, mount the former an- 


lugs from 


Top chassis view of converted unit. 


tenna loading coil (minus, of course, 
its slider assembly) in the spot for- 
merly occupied by the old tank coil 
Careful use of short bits of the old 
tank coil wire, soldered to the lugs, 
and inserted in the convenient holes 
found in the ceramic form ends, will 
secure it rigidly and quickly to the 
chassis 

Make up, from the former mica 1625 
plate bypass condenser and the two 
plate clips, and a 2.5 mhy. r.f. choke 
RFC,, the parallel feed system shown 


(Continued on page 125) 


A compact, stable unit for c.w. is the result. 


Mac's RADIO 
SERVICE SHOP 


By JOHN T. FRYE 


I 


AC had to stop at the bank during 
his noon hour, so he was a little 
late getting back to his service 

shop. When he finally did step in out 
of the raw January wind, the outer of- 
fice was empty; but he could hear 
Matilda Perkins, the office girl, gig- 
gling like a high school freshman back 
in the service department Walking 
softly across to the door, he opened it 
upon a strange sight 

Barney, his assistant, was sitting 
cross-legged on the service bench, his 
red thatch of hair concealed beneath 
an improvised turban of paper towels. 
In his left hand he clutched a small, 
misshapen doll, and with his right 
hand he was repeatedly thrusting a 
sharp scribing tool into its soft body 
All the while he kept muttering to 
himself in a low monotone. Matilda 
was perched on a service bench stool 
in front of him trying to stop her al- 
most hysterical laughter by cramming 
a handkerchief into her mouth. 

“What's with Balmy Barney now? 
Mac asked her 

“He's getting rid of his inhibitions,” 
she managed to gasp. 

“I never thought he had any,” 
said; “but how does all that help’? 

“He read in a magazine that chil- 
dren often can be freed from their se- 
cret hates and angers by allowing 
them to deface and destroy pictures 
of people they dislike,” Matilda ex- 
plained, wiping her eyes. “He says if 
that’s good for kids it ought to be 
good for him, too; so at noon he bought 
that kit of modeling clay and made 
that little man-figure that stands for 
all the manufacturers, engineers, and 
production men who dream up radio 
and TV sets that are hard to service. 
Now he’s punishing this effigy and so 
ridding himself of a suppressed desire 
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THE WORM TURNS —AND SQUIRMS 


to commit mayhem on the persons of 
these men.” 

“Sounds like witchcraft to me,”’ Mac 
commented as he sat down on the 
other service and picked up a 
lump of the colored clay. 

Like most good Irishmen, Barney 
Gallagher had a little of the ham 
(sock-and-buskin as well as key-and- 
mike variety) in him, and he was play- 
ing this scene to the hilt and way 
beyond—say about half-way to the el- 
bow. He had sat silent with his chin 
on his chest like a brooding Buddha 
during this exchange between his boss 
and Matilda, but now he took up his 
sing-song chant again 

“So you will run 
down through a hole in the cabinet 
shelf and then solder them to the 
speaker so a man has to use a solder- 
ing iron just to get the out, 
will yout Ard how about that busi- 
ness of stapling antennas into 
console cabinets? Too cheap to use a 
couple of wood aren't you? 
But when it comes to putting backs 
on console and TV cabinets you don't 
mind using screws. Ohno! Then you 
throw in one about every two inches 
so a poor guy has to take out a whole 
hatful of them just to change a tube. 
Speaking of antennas, my bucko, this 
jab is for cementing a loop inside a 
plastic cabinet and then using short 
leads soldered to chassis connections 
so a party can’t even pull out the 
chassis and turn it over without break- 
ing those solid-wire leads. Why 
couldn't you fasten the loop to the 
chassis where it belongs? You knew 
that putting the chassis back into the 
case, into the field of the loop, would 
upset any alignment done outside; yet 
you made no provision for reaching 
the alignment screws with the set in 


stool 


leads from a set 


chassis 


loop 
> 


screws, 


the cabinet. Another prize crock you 
have pulled is in mounting a loop with 
its turns wound in a horizontal plane. 
You certainly should know that the 
only way a customer can pick up any 
but the stronger vertically-polarized 
signals on that loop is to turn the set 
on its side. 

“This gouge is for the crimes you 
have committed in the name of dials 
and dial-drives. Take the case of those 
transparent dial covers that are riv- 
eted to metal or celluloid backing 
plates with only room for the pointer 
to move in between. How do you think 
the technician is going to clean those 
dial covers? Do you think he is going 
to remove and put back all those eye- 
let rivets each time, or did you intend 
for him to replace the whole 
every time the cover got dirty? 

“Another thing you trying to 
see how much you can overload a poor 
little dial cord? You rig 
tions requiring the dial cord to turn 
the tuning condenser, work a slug- 
tuning assembly, move a pointer back 
and forth, and revolve forty-eleven 
pulleys besides—and 
are too tight even to use wooden pul- 
leys! You know that cord will start 
slipping on the shaft before the set is 
out of the store a month. If you can't 
make the thing work longer than that, 
how do you expect the technician to 
do so? 

“Take that and that for the things 
you have done with record changers! 
Only a bird with malice in his heart 
would ever design a changer that 
must maintain tolerances and clear- 
ances to a few thousandths of an inch 
and then make the thing out of warp- 
ing, Wearing pot metal. All you want 
to do is get the thing out of the fac- 
tory. A lot you care if it is impossible 
to keep in adjustment in the field 
You prove that again by cooking up a 
changer design that taxes every 
ounce of power of the phono motor 
When everything is clean and brand 
new, the motor barely 
power to complete the change 
but as soon as a little gum forms in it 
and the drive wheel loses a tiny bit of 
its traction, the motor no longer can 
do the job. You never thought of de- 
signing in a little reservé of power, 
I presume.” 

Barney stopped for breath, and Mac 
reached over and took the sharp 
pointed scriber out of his hand 

“Let me try a little of this 
stuff,”’ he drawled as he held up a lit- 
tle figure he had molded from various 
colored bits of clay while Barney was 
talking “Now this little figurine 
stands for a few technicians I have 
known in my time and who have got- 
ten into my hair more than somewhat 
in that period.” 

“The first sharp prick we give you, 
my friend,” Mac said to the little clay 
doll, “is to deflate your ego. I often 
hear you heaping fine scorn on radio 
and television manufacturers for the 
mistakes they have made. You never 
give these men any credit for having 

(Continued on page 101) 
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works 
are 


up contrap- 


sometimes you 


last 


has enough 


cy cle z 


voodoo 
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HANKS go to Simon Scheine: 

| Bes for this data which 
ceived from 

public Indonesia, 


Officials of Ra¢ 
Djakarta, USI 
YDF, 11.770, 100 
kw Dijiakarta beamed to In- 
dia, Middle East, Europe (may be 
used durin YDc, 
15.150, 50 kw., Djakarta, beamed with 
Antenna 1 to Australia, Antenna 2 to 
China Antenna 3 to India-! 
YDB2, 4.910, 1 kw Dijakarta; 
7.270, 7.5 kw Djiakarta beamed t 
Indo-China YD! 11.770, 7.5 kw 
Dj ikarta, beamed to West Coast USA 

Home program in Indonesian—YDB, 
2.260, 1 kw., Djiakarta; YDB2, 4.910, 1 
kw., Djakarta; YDF, 6.045, 100 kw., 
Djakarta; YDO, 9.585, 50 kw., Dia 
karta 

Second home progran 
1 kw Djakarta; YDB3 
kw., Djakarta; YDE, 11.770, 7.5 kw., 
beamed to Sumatra; YDE, 11.770, 7.5 
kw., beamed to East Indonesia 

Other domestic outlets--YDA2, 2.415, 
150 w., Bandung (Java); YDA, 3.390, 3 
kw., Bandung; YDA3, 4.945, 150 w., 
Bandung; YDA6, 2.390, 100 w., Tiire- 
bon (Java) is relay Ban- 
dung; YDJ, 7.060, 7.5 kw., Djogijakarta 
(Java); YDJ2, 7.100, 1 kw., Djogia- 
karta; YDJ3, 2.450, 300 w Djogja- 
karta; YDG, 6.170, 3 kw., Surakarta 
(Java); YDG2, 2.300, 100 w., Sura- 
karta; YDI, 3.240, 1.2 kw., Surabaya 
(Java); YDI2, 3.980 
YDI3, 2.467, 300 w 
2.500, 150 w., Semarang (Java), YDH2., 
3.945, 1 kw., Semarang; YDG6, 2.370, 
300 w., Madiun (Java) which is relay 
for Surabaya: YDI6, 2.335, 300 w 
Djember (Java) is relay for Syrabaya; 
YDU, 4.840, 1 kw., Denpassar (Bali); 
YDQ, 3.365, 300 w., Makassar (Cele- 
YDQ2, 9.550, 8 kw., Makassar; 
7.295, 300 w., Makassar; YDR, 
Ambon (Moluccas): 
YDR2, 2.420, 150 w., Ternate (Moluc- 
cas) is relay for Ambon; YDS, 3.230, 1 
kw., Manado (Celebes); YDO, 3.380, 1 
kw., Bandjarmasin YDO-2, 
5.960, 1 kw., YDN, 
2.350, 300 w., Pontianak (Borneo): 
YDK, 4.855, 1 kw Palembang 
matra); YDL2, 2.320, 300 w., Padang 
(Sumatra); YDL, 3.960, 1 kw., Padang; 
YDM, 3.270, 300 w., Bukittinggi (Su- 
matra); YDM2, 5.030, 1 kw., Bukitting- 
gi; YDP, 4.930, 1 kw Medan (Su- 
matra): YDP2, 3.350, 300 w., Medan: 
YDP3, 7.240, 7.5 kw Medan; YDN 
2.390, 100 w (Sumatra) 

Radio 


Cverseas sé ce 
(Java), 


ku opean winter): 


irope 


YDB3 


YDD, 3.205, 


7.270 7.5 


station for 


> kw., Surabaya; 


YDH, 


Surabaya; 


bes): 
YDQ3 
4.865, 1 kw 


(Borneo): 


Bandjarmasin: 


(Su- 


Kotaradja 


Re publi Indonesia officials 
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listed transmitting hours for’ the 
Home Service as weekdays 1730-1945, 
2330-0215, 0430-1030; Sundays and 
holidays 1830-0215, 0430-1030. Overseas 
Service as 0600-0700 English for Au- 
stralia (YDC) and Malaya (YDB2); 
0700-0800 Chinese for China (YDC) 
ind Malaya (YDB2); 0800-0900 Arabic 
for Southeast Asia (YDC, YDB2); 
0900-0930 Urdu for Pakistan (YDC) 
Malaya (YDB) 0930-1030 Eng 
lish for India-Pakistan (YDC) and 
West Coast USA (YDE); 1030-1100 
Hindi for India (YDC) and Malaya 
(YDB2) 1030-1130 French for Indo- 
China (YDB3) and Malaya (YDB2 

1100-1200 Arabic for Middle Kast 
(YDF7, YDC); 1200-1300 French for 
Middle East and Europe (YDF7, 
YDcC) 1300-1400 Dutch for } urope 
(YDF7, YDC): 1400-1500 English for 
Europe, New Zealand (YDF7, YDC) 
Radio Club Notes 

The Japanese Short-Wave 
Club, P.O. Box 29, Sendai, Japan, is 
now issuing a monthly house organ 
that is entirely in the English lan- 
guage. Editors are Kenro Wada and 


and 


Japan 


The ?} re f n night 

us 0000 to 1200 while fron 
are shown as 1300 to 2400 

\ w _ | ire 


1 are shown 
to midnight 
Phe yi £ 
t ivy 
Th 


This young D¥X-er is Roland Engberg of Swe- 
den. He is a contributor to the ISW DEPART 
MENT and one of the “most valuable” con 
tributors to “Radio Sweden's” DX program. 


Akira Ogawa Welcomes members 
from all over the world 

Sweden—-QRA of Malmo Kortvags- 
klubb (The Malmo Short-Wave Club) 
is Fack 7026, Malmo 7, Sweden. This 
club’s house organ, “Malmo DX-aren,” 
is published in Swedish and English. 

USA The Universal Radio DX 
Club, 21446 Birch St., Hayward, Calif., 
observed its 19th anniversary when it 
December 1 bulletin 

The amended by-laws and constitu- 
tion of the Newark News Radio Club 
have been compiled in attractive book- 
let form by Peter J. McKenna, Albu- 
querque, New Mexico, vice-president, 
and the publication has been sent to 
all members of the club 
Hart, former short-wave editor for 
NNRC, headed up the By-Laws Com- 
mittee Your ISW DEPARTMENT 
recently was honored with a 
Member of the Month” citation from 
NNRC 


issued its 


James J. 


editor 


. > . 


This Month's Schedules 
Radio Kabul, 9.975, is 
noted weekdays around 1135-1150; on 
Sundays extends sessions with a lis 
teners’ program to around 
1215 Wishes to .receive reception 
reports; hopes soon to put in two new 
high-powered transmitters; is trying 
to trace QRM to present 
9.975 channel. (Pearce, England) Re- 
ports may be sent to Director of Eng 
lish Programs, Kabul Radio, Post Box 
24, Kabul City, Afghanistan, or to 
Edris Ali Shah, London Agent, Kabul 
Radio, 134, Feilows Road, London, 
N.W. 3, England. (ISWC, London) 
Kary. Pa., has received word from the 
London Agent that 
to have “at least 
mitter’ in use before long 

Albania Radio Tirana 
strong signal ending 
French, 0100, then 
(Pearce, England) Is 
now with news 2345 
others) And is sometimes 
fair during 1600 news. (Kary, Pa.) 

Algeria—-Radio Algerie has moved 
from 6.145 to 6.160 for Arabic trans 
missions; heard sometimes to around 
1800 (Kary, Pa Niblack 
Ind., notes the 9.57 1730-1800 
with French session 
tadio Andorra, 5.990, 
noted 1730 when identified in Spanish 
(Croston, Pa.) 

Anglo-Egyptian Radio 
durman sent schedule as Arabic 2315- 

(Continued on page 8&2) 


Afghanistan 


request 


sources of 


the station hopes 
one 100-kw. trans- 
7.852A, has 
broadcast in 
down 
heard in USA 
(Stark, Texas, 
audible to 


closes 


others) 
outlet 


Ando? ra 


Sudan Om- 
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Fig. 1. 
lator. 


Front cabinet view of home-built audio oscil- 
The dial scale on author's unit is nonlinear 


in the interest of simplicity but may be made linear. 


HE second instrument the average 

electronic experimenter finds neces- 

sary in his hobby (the first is a good 
v.t.v.m.) is usually a variable audio 
oscillator. The usefulness of a good 
audio oscillator is hard to overrate; it 
can be employed for tasks as mundane 
as determining frequency response; as 
expedient signal, or 
variable unusual as deter- 
mining the operating time or contact 
bounce of relays Unfortunately, a 
really good oscillator costs money. Al- 
most equally important for the apart- 
ment-dweller, it is large and difficult 
to store in the hall closet. 

The desire being felt, and the major 
conditions known (lack of space, lack 
of money), the only way out was to 
design and build an oscillator with 
whatever could be begged, borrowed, 
or salvaged Optimistically, it 
to be the equivalent in performance of 
a certain well-known laboratory stand- 
ard, Blissfully confident in what luck 
and sweat could do, a list of specifica- 
tions Was set up as follows: 1. Cost 
as close to nothing as possible; 2. Size 

to be housed in a 5 x 6 x 9 inch 
box; 3. Range-.20 cps to 200 ke. in 
four decaded ranges; 4. Stability 
zero drift under any conditions; 5. Dis- 
tortion Amplitude—-constant; 
7. Components— non-precision; and 8. 
Calibration--one-time only. 

Despite the optimism, the resulting 
circuit to be described comes surpris- 
ingly close to the ideal. Two of these 
instruments were constructed initially 
and have been in operation for over 
a year; a third was recently bread- 
boarded by a very critical engineer 
and checked by means of a CRO 
against a commercially-built oscilla- 
tor guaranteed to have less than '2% 
harmonic distortion. There was no 
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as code-practice 
b.f.0.; as 


was 


zero: 6 


By C. R. GERBER 


This unit, housed in a 5” x 6” x 9” box, uses 


standard parts, covers 20 cps to 200 kc. i 


four ranges, and requires no re-calibration. 


distortion in the bread- 
board circuit. (This method of check- 
ing distortion will be described later 
for those interested.) 

During the developmental period a 
number of different circuits were con- 
structed and tested, including the 
heterodyne the phase shift, the 
bridged-T, and the Wien bridge cir- 
cuits. All of these have been described 
at one time or another in this maga- 
zine. Without discussing the “why’s” 
and “why-not's,” the circuit used was 
a modified Wien bridge, with a dual 
10,000 ohm potentiometer as the vari- 
able element 

To anyone familiar with v.f.o.’s the 
previous sentence packs a whale of a 
lot of information. In the first place, 
textbooks and constructors alike frown 
on the dual or triple pot. as a frequen- 
cy-varying element, principally citing 
the non-tracking characteristic of such 
pots., with variation with age and tem- 
perature running a close second. Let 
it be said once and for all that the 
non-tracking bugaboo is_ seriously 
overrated; in this circuit the 
ances have been deliberately un- 
balanced by 5% with no change in 
amplitude or waveform, and only a 
slight shift in frequency 


measurable 


resist- 


Fig. 2. Characteristic of a 3-watt, 117-volt 
bulb. The bulb acts as a feedback control. 
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20 


40 60 
APPLIED VOLTAGE (VOLTS) 


Since the device must be calibrated 
in any event, this is no drawback. This 
highly-touted warning is the result of 
trying to use high-resistance 
pots.; use of a low wire- 
wound unit sidesteps this difficulty 

The small value of adds 
one very important feature: stability 
To tune the 20-200 cps range, 1.2 «fd. 
is needed. As many radio amateurs 
know, the stability of an LC-tuned cir- 
cuit is inversely proportional to the 
LC ratio, for condensers are by nature 
more stable elements than coils. The 
situation is precisely similar for RC 
nets. Most commercial oscillators for 
the audio ranges use RC nets for the 
tuning element employing i-gang 
variable condensers Hence, it may 
be observed that the frequency shifts 
when the hand is brought near the 
dial, unless the instrurnent is unusu- 
ally well shielded. The circuit being 
discussed is so that a finger 
may be placed on the osciliating grid 
without disturbing the frequency 

Also in the key statement lies the 
limitations of this circuit; use of a 
linear pot. as the variable element 
means a very nonlinear dial calibra- 
tion. There are two electrical meth- 
ods known to the author to minimize 
this, and one mechanical makeshift 
Which will not be discussed. Neither 
method was employed in the initial in- 
strument, and it has operated so satis- 
factorily that no effort has been made 
to alter the circuit 

Theoretically, the limiting high fre- 
quency of this circuit occurs when the 
inductive reactance of the pot. be- 
comes an appreciable fraction of the 
total impedance; practically, however, 
extreme care is required to reach 2.0 
me., with 200 ke. as an easily obtained 
value. Above this frequency the am- 
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carbon 


resistance, 


resistance 


stable 


} 


due to the incre 
effect of tube and 
capacitance. With the tubes and 
cuit constants indicated, 1.0 mc. repre- 
sented the upper limit, and the com- 
pleted unit was not extended beyond 
200 ke. 
The and 

are shown in Fig. 3. Figs. 5 
top and bottom views of the completed 


plitude falls off 
shunting 


ising 
wiring 
cir- 


circuit component values 


and 6 show 


nit without the case to indicate the 


layout The tuned-circuit 


parts con 


densers are in the shielded box at the 


rear of the chassis. The layout is not 
unless the 
desired 


components are 


extreme range ol 
Lil ewlse 


critical 
irequency 1s none 
of the precision. How 
ever, if single-dial calibration is de- 
sired, the hand 
picked. Don’t let this discourage you 
when 


condensers must be 
constructing the two origina 
units selection was made from stand 
ard-value condensers. Five each of the 
and 5.0 values from 100 u«fd. to 
were obtained and measured 


Two sets of 


1.0 «fd 
on a capacitance bridge 
matched within 
pairs and 1% in decades were assem- 
bled An illustration of the method 
follows 


decaded pairs, in 


0.200 
0.220 
0.217 
0.195 
0.191 


0.010 
0.0115 
0.0110 
0.0102 
0.0096 
0.188 0.0089 


values from a random 
selection of five as taken from stock; 
note that the measured values are 
both and below the nominal 
value, and vary as much as 20° from 
the nominal value 

For a 10,000 ohm pot., and a dial of 
exactly 180 rotation, 6666 
ohms is the maximum resistance to be 
used, The 
necessary value of capacitance is then 
1.200 «fd two 1.200 e«fd 
condensers must be assembled. Exam- 
ining the list, the following possible 
ombinations will work: 

A B Cc D 
1.012 1.004 0.982 0.980 
0.188 0.195 0.217 0.220 
1.200 1.199 1.199 1.200 
Of these, A and D are 

choice, with B and C as second choice 
However, A and B could be used to- 
gether with only 0.1% unbalance, and 
even the worst case of A and E would 
result in only 0.3% unbalance—which 
is notably better than the 1% to be ex 
pected from precision condensers cost- 
ing five mucl The 
decade values are built up in the same 
manner trying for the best 
balance pairs, and 
decading Usually balance Ca 
be obtained with two condensers each 


Nominal: 
Measured: 


These were 


above 


degrees 
corresponding to 20 cps 


Therefore 


1.197 
the obvious 


times as other 
always 
between accurate 
such 
is demonstrated, although in 
third may be 
than three ire 
some othe 

Now this is 
work, juggling the measured 
until the desired precision is attained 
A capacitance bridge as the 
eral Radio capacitance bridge is a ne 


some 
cases a necessary If 
more required, tr 
combination 


work, but mainly 


p ipe I 
values 
such Gen- 
cessity, and the use of one can usualls 
be obtained from a local! firm, technical 


school, or university. A total of sixty 
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OC VOLTS TO GROUND 


TUBE FPLATe | Go CATHODE 
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SUGGESTED ALTERNATIVE POWER SUPPLY POWER SUPPLY AS GUAT 


400 ». cond 
150 ». elec. cond 


R 660 ohm, 2) w. res 

R Dual 10,000 ohm wirewound pot 
2400 ohm, \y w. res. (may have to be ad , 150 v. elec. cond 

justed) ( 8&8 8 wfd., 2350 »v. ele« 


( 
( 
( 
{ 
200 ohm, \) » ‘ 8 150 v. elec. cond 
if 
P 
I 


2 2 Se 


cond, 


7500 ohm, ©; af 8/8 ufd., 250 v. elec 
22,000 ohm, \, l i» 117 ». Mazda lamp 
1 megohm, 4) w. res Midget type power trans 
27,000 ohm, \y w. res. 50 ma.; 6.3 +. @ 
10,000 ohm wirewound pot. amp 
1000 ohm, ‘> w. res 7 
100,000 ohm, 4, 
50,000 ohm, pot 7 
R,.— 470,000 ohm > res. 
Ry 30.000 ohm, . res. 
.R 2500 ohm, 5 w. wirewound rest. (can D.p. 4-pos. switch 
be varied to obtain 150 volts across OA2 ti, SK 
tube) ; 12AU7 tube 
» Cy Cy Cy Cy Cg Cz Cu—S ee text OA2 tube 

1 wfd., 200 ». cond. 6X4 tube 


cond. 


220-0-220 +. @ 
6 amp.; 25.2 ¥. @ 5 
(Stancor PC-8417) 
24 +. to 
wards——see text) 

Fil. trans. 117 ». 
text) 


Power trans 180 v. (wired back 


to 24 ¥. @ 1 amp. (See 


ee tet et ee ee 


75 ma. selenium rectifier 


Fig. 3. Complete circuit diagram covering the low-cost audio oscillator. 


the decaded fre 
quency can be other than 20 cps. In 
fact, the second unit constructed was 
based on a 18 cps since of 


standard values is still 
expensive than pre 
components, and those not se- 
used in other 
stringent in their 


condensers of 
conside} ably 


s permissible, nor if 
less 
cision 
lected decade 


can be applica- 


tions less require- the original five sets of condensers a 

second matched pair of 1.200 «fd. could 
capacitance (1.2 not be constructed after the 
example? is set The basi 
and the of capacitance for this oscillator 
dial angle desired In the original 1.34 «fd. Also, the linear pot. is 
model, 1.2 «fd. was the value not necessary; in fact a nonlinear pot 
since 180-degree coverage was desired, would be an advantage in rectifying 
using a 10,000 ohm pot The poten the dial spacing. Finally, the 10 to 1 
tiometer winding covered 300 degrees decading is not essential; a 3-to-1 span 
180 degrees corresponds to 6600 ohms would be 
Since this is the maximum dial 
of the pot. that will be means many condensers and 
responds, in turn, to 20 cps switch points, but the added 
pot. resistance small if the nonlinear dial is a par 
ered ticular disadvantage. The method out 
lined applied 
with these modifications in the design 
The purpose of this 
much to describe 


ments 

The basic value of 
‘fd. in the previous 
by the maximum 


easily 
first pair has been removed 
resistance value 
Was 


basic 


better as far 
spacing is concerned This 


conside rably 
resistance as 
used, it cor twice as 
With zero 
the dial will have cov- 
180 degrees, and this must cor 
respond to 200 cps Of course for 200 
cps and a 1.2 «fd. condenser, the re 
must be 600 ohms. This must 
fixed series with the 
potentiometer The total resistance 
for 180-degree rotation will 
6000 plus 600, or 6600 ohms 
turn, makes the fixed 
660 ohms— this see-saw 


cost is 


can be just as easily 
article is not s« 
particular de 
sign as to outline methods of designing 
then be an oscillator to fit the individ 
This, in ial needs and desires 

value The extreme stability afforded by a 
low-impedance tuning circuit 
ittendant disadvantage A 
percentage of accuracy, the fixed the circuit shows a two-stage RC-cou 
should be and 6666 pled amplifier with 
total 180 tive and negative feedback The 
rotation. The value of capaci difficulty appears when trying to cou 
found to be 12 e#fd., ple the low feed 
which has a reactance of 6660 ohms at plate of the second 


sistance 


be a resistor in one 


user's 


resistol 


could be con has an 


tinued as far as desired. To a reason glance at 


able 
resistor 666 ohms 


‘onnecting posi 


ohn as the resistance at loops 
degree 
tance is then impedance positive 
back circuit to the 
20 cps tube. The low-impedance value is bad 

It should be pointed out that it is although this ove! 
not necessary to use this exact value proper design add 
of capacitance if a dial angle of ing a 10 to 1 variation in impedance 


slightly more or less than 180 degrees (frequency) amplitude 
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Fig. 4. Curve showing incremental resist- 
ance which governs action of the 3-watt lamp. 


variation of 20 db. Without a com- 
plex circuit addition, it is impossible to 
hold the oscillator output even reason- 
ably constant The amplitude-con- 
tant feature is the function of the 
3-watt lamp in the cathode circuit of 
the first tube, representing a variable 
resistive element. But it will perform 
this function very limited 
range of voltage—-more like 3 db than 
20 db. Therefore a means had to be 
developed to keep the oscillator 
put reasonably constant the 
feedback lamp added its correction 
The means developed makes the oscil- 
lator a usable instrument, and adds 
a second feature of a low impedance 
output with no extra complexity. The 
means referred to is the insertion of a 
cathode-follower after stage two, tak- 
ing the feedback around the 
cathode follower, stage three. At the 
same time the cathode resistance of 
this stage is made a potentiometer, 
the arm of which is the low-impedance 


over a 


out- 


before 


loops 


Fig. 5. 


Top chassis view of the home-built audio oscillator. 


output tap (approximately 500 ohms) 
vernier for 
last merely 
an amplifier, and serves no other func- 
tion The output from the low im- 
pedance tap is 3.0 volts r.m.s., maxi- 
mum; over 20 volts r.m.s. is available 
at the high impedance output, with an 
impedance of approximately 25,000 
ohms. 

The cathode followe1 
put impedance of less than 500 ohms, 
will allow a load variation (the tuned 
circuit) of from R Oo to R 500 
ohms before the amplitude decreases 
to '%, which is 6 db, voltage-wise. The 
feedback lamp can now handle the re- 
maining correction; amplitude is con- 

2 db, from 20 cps to 200 ke 
tubes used 


and also acts as a control 


stage four. The stage is 


with an out- 


stant 

The require no selection 

in fact any triode will 
ate as the oscillator a 12AU7 is speci- 
fied, but a 1ZAX7 may be used with a 
slight change in the feedback 
ance. To take advantage of the am- 
plitude stability of this circuit, a 
regulated powe! supply is desirablk 
most ¢ with a VR 
tube. The current drain is surprising- 
ly low, so that may not 
need a separate How- 
ever, for those self-con- 
tained unit, two circuits are 
in Fig. 3. The first 6X4 
tube, plus transformer and filter. The 
second is more compact, being a full- 
wave voltage doubler with 
transformer isolation from the 
Two 6, 12, or 24 volt transformers are 
operated with the low-voltage wind- 
ings interconnected, the two 12-volt 
tube filaments being appropriately 
connected. The “B” voltage is derived 
from the high-voltage side of the re- 
versed transformer. This arrange- 


almost yper- 


resist- 


isily accomplished 
the oscillator 
power supply 
who desire a 
suggested 


employs a 


double 


line 


ment permits grounding one 
the “B” supply, and ons 
filament string, and provide 
fective shielding 
voltages 


pow el 


point of 
very 
from spurious 
generated on the 117-volt 
line, as well as keeping the 
oscillator signal off the line Although 
this point is seldom mentioned by most 
authors, it is surprising how an 
signal 
power 
ated on 

Transformers T ised in the 
actual oscillator 
were specially-built units that were on 


noise 


audio 
the 


, 
opel 


can ooze its way along 


line to some other device 
the same branch 

and 7 

construction of the 
hand As far as it was possible to 
determine, there are no direct replace- 
ments for 
T, the commercial 
the c 


tions is the Stancor 


these units. For transformer 
unit 
meetin the 


comes 
osest to specifica- 
P-6469 It 
is 117 volts primary to 25.2 
amp. secondary. This is sligl 
than the 24 volts desired but 
used directly without difficulty 
Transformer T: is no 
If you are in a 
could have the transfo1 
your specifications. It i sible 
ever, by removing turns, to use the 
same transformer as is used for T,. In 
reworking this transforme: 
sufficient number of turns 
low-voltage winding until the 
180 volts are obtained across 
voltage winding. When 
voltage, it is advisable to connect 
transformer in the. circuit 
Fig. 3. This removal of turns requires 
some skill and, in the event that the 
transformer used is not conservatively 
rated, may cause overheating 
Because of this “custom” aspect, it 
is recommended that the alternative 
(Continued on page 123) 


iting 


posit mn 


now- 


remove a 
from the 
required 
the high- 
this 
the 
is shown in 


chet cing 


Fig. 6. Bottom view of unit showing layout of component parts. 
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Are you sticking your neck 
out on Picture Tubes? 


You are if you’re using makeshift replacements instead of brand 
new tubes. You may think you'll save a little money but you could 
lose your good reputation. Play it safe. Use the tubes that are 
given 101 rigid quality tests and checks to insure their electrical 
and mechanical perfection... 


RAYTHE 
TELEVISION PICTURE TUBES 


These brand new tubes, the precision products of a multi-million 
dollar corporation, are creating satisfied customers with their 
superb performance wherever they are installed. And this quality 
performance is enhancing the reputa- 

tion of the Service Technicians who in- 

stall them. Protect your future with 

RAYTHEON TV PICTURE TUBES. 


MAKESHIFT 
REPLACEMENT 


PICTURE Use RAYTHEON TELEVISION PICTURE TUBES @ 
TUBE They're Right for Sight . .. and Right for You .. . and Always New! 


RAYTHEON MAKES ALL THESE: ————-——————- 
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easy-to-use 


packaged 


tv 


service 


QO-WATT UTILITY UNIT 


By 


GEORGE ANGLADO 


Details on a versatile ham item that can be used as a 


crystal oscillator, straight amplifier, or a doubler. 


ERE’S a neat little unit that the 

author built about two years ago 
which is still giving good service 
The unit can be used as a 20-watt 
crystal oscillator on 160, 80, or 40 me- 
ters or it can be used as a 25-watt 
straight amplifier on any amateur 
band from 10 to 160 meters, or it may 
be used as a 20-watt frequency doubler 
on any band from 10 to 80 meters 

When used as an amplifier, the unit 
may be either link-coupled or capac- 
ity-coupled to the exciter tank. When 
used as a crystal oscillator, the crystal 
is plugged into the two socket holes as 


coils would be required but only one 
coil is required for each of the lower 
frequency bands. 

Because of the small diameter of 
the coils, coupling can be kept to a 
minimum by spacing them far enough 
apart. Electrostatic coupling between 
the grid and plate circuits is prevent- 
ed by a shield baffle which supports 
the 807 socket 

When the unit is used as a crystal 
oscillator there is not sufficient feed- 
back to support oscillation except, pos- 
sibly, on 40 meters Thus when the 
unit is to be employed as an oscillator 


information — indicated in Fig. 1. The same two’ a small piece of wire must be tied to 
. | connections are used when the unit is the grid prong of the 807 and run over 
it’s am @ | capacity-coupled The coils’ incor- the shield partition toward the top of 
ae porate a jumper so that when one is the 807 for a distance of about 3 
plugged into the grid socket the inches. More feedback coupling than 
tuning condenser (the 100 «fd. mid- that required to support stable oscil- 
get) is cut into the circuit lations should not be used on any band 
We have used ready-made plug-in since excessive feedback capacity will 
coils of the 50-watt, end-link type and result in a high value of r.f. crystal 
have added the jumper to these units current 
Duplicate coils are not required for Sufficient cathode bias is provided to 
the grid and plate as the plate tank limit the plate current to a safe value 
makes use of the coil designated by when no excitation is applied. This 
at ; the manufacturer as being usable on permits the unit to be used as an r.f 
the next higher frequency band (ex- amplifier after a keyed oscillator or 
your cept on 10 meters). This provides a __ v.f.o. 
higher value of “Q” in a single-ended The unit can be plate-screen modu- 
jobbers plate tank circuit. On 10 meters a_ lated with excellent results. The only 
NOW eoe 


complete... 
accurate. 
factory- 


authorized — 


“10-meter” coil is used in the plate requirement is that there be sufficient 
circuit since a “5-meter” coil requires excitation and that the 807 is not too 
an excessive amount of capacity to hit heavily loaded. This latter restriction 
10 meters. For operation on all bands applies particularly when modulating 
only | from 10 to 160 meters, two 10-meter the unit as a frequency doubler. —3)— 


$2 per pack 


Fig. 1. Complete schematic diagram and parts list for the 25-watt utility unit. 


SEE TEXT 
*dependable replacement 
parts listing beginning 
with Pack 57 
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480 Canal Street, 
New York 13, N. Y. 


RF od, el — dsoou 


tT? VAC 
“ L2 


COW BASE ASSEMBLY 


100 pufd. midget var. cond. 
O01 pid., 600 ». cond. 
. Ce—.01 ufd., 600 v. cond. 
——350 pwufd. var. cond. (.03”" air gap) 
«005 pnfd., 600 v. cond. 
—Closed circuit jack 
T,—F il. trans., 6.3 v. @ 1.2 amps., center-tapped 
M—o 100 d.c. milliammeter 
RFC,—2.5 mhy. 1.4. choke 
L,, L-—50 w. plug-in coil (see text) 
V,—807 tube 


R,— 100,000 ohm, Vz w. res. 
R.— 500 ohm, 10 w. wirewound res. 
R,— 40,000 ohm, 10 w. wirewound res. 
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1. Baked Enamel Lifetime Finish Panels 
— Oven baked fin hes for maximum dura 


\~ bility and freedom from mars, scrat t 
d loration. Panels that can 


hop and laboratory abuse 


rv c 
Save Money — ¥ 


2. 
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t . 

t for what ¢ 

built equipment cost 

3. Modern Styling — New “fet 
formed ca ret wit H 


and 


mresent 4 rt I . 
Dignife Pr A r pr 


4. Quality Components Used 
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5. Extensive Factory Facilities — Shear 
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pre rion for highest quality i ke 
6. Extensive and careful engineering — 
A sf of engineers Working * at n 
“ equipp¢ 
Heathkits a 
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7. Complete Kits — All 
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svailable - Hearhkit forn rhe 
plete line f kit-form test ¢ 
market. Kits for ha engine 
1 und audio enthusiast 
9. Detailed, Complete 
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NEW Heachéct ‘‘Q” METER KIT 


e A HIGH QUALITY Q METER AT LOW COST. 


Measures O and in- 
ductance of coils 


Measures Q and ca- 
pacity of capacitors 


@ First Q METER within the 
price range of all. 


@ Read Q's of 0-500 di- 
rectly on calibrated scale. 


@ Stable oscillator supplies 
R.F. frequencies of 150 ke to 
18 megacycles. 


@ Calibrated capacitor with 
range of 40 mmf to 450 mmf 
with vernier of +3 mmf. 


@ Simple, easy operation. 


@ Can be used to measure 
small inductances or capaci- 
tors 


@ Measures Q of conden- 
sers, RF resistance and dis- 
tributed capacity of coils. 

@ Measures capacity by 
substitution, capacity by 
resonance, inductance by 
resonance 


@ Slanted panel for 
venient operation. 


con- 


MODEL QM 
SHIPPING 


Slant face cabinet for 
ease in reading the 
meter. 


b > * 
" Me 
@ ' 
e 
; a 
Another outstanding example of progressive HEATH- ~ 
KIT engineering. Now a highly desirable Q METER 
within the price range of all laboratories, schools and 
experimenters. No longer is it necessary to deny your- 
self the many measurement advantages offered by this instrument 
Use the new HEATHKIT Q METER for the following simple basic measurements? c apacit 
by substitution, capacity by resonance, inductance by resonance and Q at the OPERATING 
frequency all can be read on the calibrated scales. The method used to obtain information r: 
garding the Q of condensers, RF resistance, distributed capacity in coils, etc 
more involved. In the HEATHKIT Q METER, the generated RI 
cathode follower and impedance 
resonant circuit under Large 4! 7 
| 


condenser and vernier condenser are calibrated in mmf for substitution 


is only slight 
oupled through a 
inluded in the 
0 microampere Simpson meter reads Q directly. The 
method 
capacity tests. The resonating condenser is also calibrated in effective capacity for resonance tests 
The inductance calibration serves for rapid determination of the approximate inductance 
coil. The HEATHKIT Q METER has a generator frequency range of 150 kc to 18 me 
Vernier capacity covers + mmf and the 
150 mmf actual capacity or 40 mmf to 450 mmf effective Meter reads Q directly up to 


' 
250. Higher and lower full scale readings can be obtained by varying the injection voltage levels 
The entire kit consists of 12AT 


6ALS, 6C4, OD3 and 6X5 tubes, 50 microampere Simpson 
meter, power transformer, cabinet and all other parts necessary for construction as well 
structions for assembling, testing and operation of the completed instrument 


signal is 


injected across a low condenser which is 


test 
resonating 


racy « 


resonating condenser is calibrated from 40 mmf t 


capacity 


Weatheit DECADE 
RESISTANCE KI 


The HEATHKIT 
RESISTANCE KIT 


1 by schools, expe 


DECADI 
is widely 
use riment 
ers and laboratories be 
ot che 


ance 


4use 
extremely wide 
offered and the 

useful, dependable service 
provided. The DECADE con 

sists of ) 2 deck 

switches 

silver plated contacts and twenty 1% 
precision circuit which 
provides the resistance range of | ohm 
to 99,999 ohms in | ohm steps. The 
HEATHKIT DECADE RESISTANCE 
KIT is simple to construct and is 
housed in a beautiful polished birch 
cabinet with an attractive The 
will furnish accu 


resist 


range 


rotary 
ramic water 


resistors in a 


panel 
DECADI years of 
rate trouble-free service 
Individual decade sections of 
can be purchased separately tor 


applications. 


NEW #cath&cl DECADE 
t CONDENSER KIT 


Extremely useful in 
ntal and 


experi y's 
1¢Sif f such as \ 
idenser . 3 
compensating net \ 
imped : \ 
etc. Use all \ . \ 
nde , ers 
Values 
100 MMFD to 
100 MMFD 
detent, highest 
switches make all 
capacitor values easy to set up and keep 
losses to a loss dielectric 
terminal be e of panel 
for easy Heathkit binding posts MODEL DC.-1 
accommod, variety of test leads SHIPPING 
all parts, inclu WT. 4 LBS 


above can s]6°° 


MODEL DR.-1 aetermination or 
SHIPPING values for 
WT. 4 LBS works, filters, bridge 


it 


n in three decad 
MFD in steps of 
acting, positive 
ceramic water 
minimum Low 


ird Mounts on outsid 


with 
h cal inet 


ling 


: , 
decade sections of 


1 separate ly. 
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NEW MHcarhéce OSCILLOSCOPE KIT 


e NEW WIDE BAND VERTICAL AMPLIFIER + 2 DB 10 CYCLES TO 1 MC. 


MODEL O-8 


SHIPPING 
wT. 29 LBS 
Displays TV 


— sw $ | 3 50 


@ New wider band vertical 
amplifier > 2 db from 10 cycles 
to 1 megacycle useful to over 
5 megacycles 


@ High sensitivity in vertical Proudly announcing the new 1953 HEATHKIT 
amplifier, .025 volts RMS per Model O-8 OSCILLOSCOPE featuring the finest 
inch deflection. performance ever offered in this extremely popular 

; kit instrument. Improved wider band vertical am 
Oe er ate ae plifer featuring a new }3-step input attenuator 

. , affording smooth control of the excellent .025 
@ New SCP! intensifier type voles per inch vertical sensitivity. Possibility of 
tube for greater brilliance overloading the vertical input circuit is minimized 
Greater band width in the vertical channel is a 
decided advantage to TV service men. Permits clear 
observation of all TV sync pulse detail and excellent 
square wave reproduction over 100 ke. SCPI intensifier type CR tube provide lliant trace with normal 
accelerating voltages. A handsome, ventilated cabinet with smooth rounded corners and a snug fitting drawn panel 
@ Newly styled formed and adds to the smartly styled professional appearance. Longer life is assured through cooler tastrument operation 
ventilated aluminum cabinet Push pull output stages in both vertical and horizontal amplifiers for balanced deflection of the spot. All of the 
@ Wide band sweep generator many fine features of the previous model have been retained. Rear cabinet access to terminal board for direct 
15 cycles to over 100 ke. Will connection to CR plates. The entire kit of all 10 cube parts, cabinet and panel as well as detailed construction 
synchronize with 5 megacycle manual for assembly and operation of the instrument included, 
signal 


@ Terminal boord and rear 
cabinet opening provisions for 
direct connections to deflecting 
plates 


INTENSIFIER KIT: For extreme trace brilliance in special applications such as photography, group demonstra 


tions or operation in brightly lighted areas an optional Intensiher kit providing 2200 volt operation of the CR 
tube is available. Kit includes high voltage filter condenser, high voltage selenium rectifier, etc. $7.50 


@ 10 tube circuit featuring push 
pull operation of vertical and 
horizontal amplifiers 


@ Internal synchronization on 
either positive or negative SCOPE 

poate AMeathhe PROBE KIT 
b Dantedecss Gultitutie the c DEMODULATOR 

front and back porches of TV bi . 1 . ' 

Gent Gules, Ganellen? castes ha ible . . s. ge TV af ~ : A i require et ~~. 
wave reproduction to over ation « high freq gnal vefore il pm t " he 
100 ke HEATHKIT SCOPE DEMODULATOR PROBE KIT wa 
@ Optional intensifier kit No. 337 veloped for this application. Kit 
available for 2200 volt oper- SHIP. WT. 1 LB diode detector 


_ $4.50 


NEW Aeatihect Aeathhit 
VOLTAGE CALIBRATOR KIT ELECTRONIC SWITCH KIT 


wo. 


MODEL VC.-1 


wens $950 
WT. 5 LBS ° 


hid 
1h See 
MODEL S-2 


SHIPPING 
WT. 11 LBS 


$19.5 


oe ee * 


CO" |Thee HEAT < ONIPARY 


4 et t 
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vaccum ues VC) Laver Te 


e NEW 1% VOLT RANGE ON 1953 VTVM, 
MODEL V-6 


1 Volt on SHIPPING 
Heothkw VIVM WT., 7 LBS 


" Measures AC 


450 


@ New 1'% volt low range 
gives over 2” of scale pér volt 
instead of less than 34” found 
on 5 volt range type 

@ Increased accuracy due to 
exponded scoles 

@ New 1500 volt DC high range 
gives 50 greater coverage 

@ Seven ranges in all. 12, 5, 
15, 50, 150, 500 and 1500 volts 
Dc 1000 volts maximum AC 
only 

@ Provides proper service 
ranges 150 volts for AC DC 
work and 500 volts for AC type 
service 

@ High input impedance, 11 
megohms minimizes circuit 
loading 

@ Variety of accessory probe 
kits available 

e! precision resistors in 
multiplier circuits 


@ 200 microampere Simpson 


meter Weathhit R. F. Heathkit 30,000 V.D.C. | Meathhct peak 10 PEAK 
@ Center scale zero adjust. P R re) B E K " T P R re) B E K l T VOLTAGE PROBE KIT 


@ Transformer operated SHIP: WT SHIP. WT 


@ Test leads included SHIP. WT 2 LBS 36 50 
@ New cabinet styling ( t. — $§.50 2 LBS $5.50 No. 338 e 

: } w 

@ Large, clearly marked meter . | ae r RF ¢ . P . No. 336 Read nl f 
scales indicate ohms, AC volts, X\ HI A THKIT — be . D P -_ . 

DC volts and DB ‘ oe VTVM : . é t for VTVM 
. Baye VIVM ) mega 


NEW Weathice~ AWeatheit AC VACUUM TUBE 
BATTERY TESTER KIT Vee sane see KIT 


I he new Heathkit Battery Tester : d w AC VTIVM dl 
measures all types of dry batteries sibl ‘ ve 
between 115 volts and 150 volts un- 
der actual load conditions, Readings 
are made directly on a_ three-color 
GOOD-WEAK-REPLACE scale that 
your customers can readily under- ( | I 
stand, Operation is extremely simple ron DB. Freques 


and merely requires that the leads be y res} within | DB from 20 
| } OO mi- 


1B 


connected to the battery under test ; SO k« mpson 
Only one control to adjust in addition roampert r with large plain 
to a panel switch for A or B battery y marked meter scales. Precision 
types multiplier f wo amplit 
The Heathkit Battery Tester fea- A - ta z re tubes 
tures compact assembly. An accurate ; nique bridge rectit meter Ccir- 
meter movement an | wire wound cuit and a ican y ] ot parts. 
control mount in the portable, rug- MODEL BT-1 Order the AV-2 to- 
eed plastic case SHIPPING day and become ac- 


: T. 
Use the BT-1 to check portable ra we. 3 Os quain with the MODEL AV-2 


:; neerestina moasitil 
dio batteries, hearing aid batteries ing possibill- 

ee “ ; apne s 50 ; th SHIPPING 
lantern batteries and photo flash gun e 5 On ) 1S WT. 5 LBS 


batteries. 
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Indicates frequency 
of energized circuits. 


ao 
See, 
Indicates frequency 


of de-energized 
tuned circurts 


Ww 
Complete unit easily 
held and operated 
with one hand 


@ New GRID DIP METER 
with assembled calibrated 
coils 

@ Uses quality Simpson 500 
microampere meter. 

@ One hand operation, ex- 
tremely compact. Only 212” 
wide by 3” high by 7” long 
@ Variable meter sensitivity 
control 

@ Uses newest type 6AF4 
high frequency triode in a 
Colpitts oscillator circuit 

@ Continuous coverage 
from 2 megacycles to over 
250 megacycles in 6 ranges 
@ Head phone monitoring 
jack 

@ AC power transformer 
operated for maximum 
safety. 
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i ha ’ 
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BRIDGE KIT 


MODEL IB-1B 


SHIPPING 
WT. 15 LBS 


$69°" 


Th 


MPED 
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D pation fact 
IMPEDANCE BRIDGI xt l 
rh rh th I rh 
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ak Ti 


ATHKIT 
ct bat AS 


casy 1 
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Aeatheit \MPEDANCE 


work « 
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HANDITESTER KIT 


The HEATHKIT 
{ANDITESTER 


MODEL 
SHIPPING 
WT. 3 LBS 


M.-1 


M HANDITESTER 
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Heat AUDIO GENERATOR KIT 


e RANGE EXTENDED TO 1 MEGACY 
MODEL 


SHIPPING 
* 600 High voltage WT. 16 LBS 
-* ohms output 


Low impedance output 


High voltage output Sine wave output 


from 20 cycles to 1 
megacycle. 


@ improved design — new 
low price. 

@ Frequency coverage in 
five ranges from 20 cycles 
per second to 1 megacycle. 
@ Response flat 1 DB from 
20 cycles to 400 kilocycles, 
Down 3 DB at 600 kilocycles. 
Down only 8 DB at 1 mega- 
cycle. 

@ Five calibrated output 
voltage ranges, continuously 
variable 1 mv, 10 mv, 100 
mv, lv, 10 v. 

@ Low impedance output 
circuit. 600 ohms. 

@ Distortion less than .4 of 
1% from 100 cycles per 


sosend through the audi Aeathhet AUDIO FREQUENCY METER KIT 


@ New HEATHKIT universal 
type binding posts. alo The HEATHKIT AUDIO FREQUENCY METER pr 

@ Durable infra-red baked . cae ; : ; simple and easy way to check unknown audio frequen 
enamel panel. ra : , from 10 cycles to 100 ke berween 3 and 300 v RMS 
®@ Transformer operated for . or instrument features 7 ranges for accuracy and wide cove 
safe operation. , 


A new Audio Generator with features heretofore found in 
only the most expensive generators. Such features as complete 
coverage from 20 cycles to 1 Mc — response flat +1 db from 
20 cycles to 400 Kc, down 3 db at 600 Ke and down only 
5 db at 1 Me. 

And it has calibrated output . . . Calibrated continuously variable and step attenuator output 
controls allow you to easily set calibrated output voltage. Moreover, distortion is less than .4 
of 1% from 100 cps through the audible range. 

Oscillator section consists of a two stage resistance coupled amplifier (6SJ7 and GAKG) 
utilizing both positive and negative feedback for oscillator operation and reduction of distortion 
Oscillator section drives a cathode follower output power amplifier (GAKG) which isolates the 
oscillator from variations in load and presents a low impedance output (600 Ohms). Power 
supply is transformer operated and utilizes 6X5 rectifier with 2 sections of RC filtering 

An unbeatable dollar value — for here is an audio generator with wide frequency coverage, 
excellent frequency response, stepped and continuously variable calibrated output, high signal 
level, low impedance output, and low inherent distortion. 


The meter itself has a quality 200 microampere 
“ . ‘ movement and large clearly marked scales. The Al 
we ventilated steel re, ' FREQUENCY METER is transformer operated and fea 
cabinet. nies WS 
SHIPPING ' 
WT. 15 LBS plate voltage on the second stage. Kit 


plied complete with all necessary constr 


$34 50 material and a detailed « 
MODEL AF.-1 . 


AUDIO OSCILLATOR KIT PoatOhde scusnns wert 


A new Audio Oscillator with 
both sine and square wave covet 


a voltage regulator tube to maintain « 


age from 20 to 20,000 cycles 
An instrument designed to com The HEATHKIT SQUARE W 
pletely fulfill the needs of the GENERATOR 1 an ¢ r 
square wave frequency 


ae 7 oO rae ror 
Has numerous advantages such as wide range coverage f o 


high level output , up to LON ob- This foetus hoe ia << eful for 
tainable across the entire range), and wide band amplifier wo 
distortion less than .60%, and low well as audio experimentation 
impedance output output voltage is continuously vari 
Special design features include able between O and 20 volts. The 


audio engineer and enthusiast 


the use of a thermistor in the second ampli- 
her stage for keeping the output essentially 

flat across the entire range 
MODEL AO-1 A cathode coupled clipper circuit produces 
SHIPPING good, clean, square waves with rise time of 
14 LBS. only 2 microseconds. Oscillator section uses 
I precision resistors in range multiplier 


wt 
$ 50 circunt for greatest accuracy. 
. You'll like the operation of this fine new 


kit. 


circuitry consists of a multivibrator 

Stage, a clipping and squaring stage 

and a cathode follower low imped 

ance Output stage. The power sup- 

ply is transformer operated and uti 

lizes a full wave rectifier circuit 

with two sections of filtering. Another excellent 
HEATHKIT value at this remarkable low price 
Kit includes all necessary construction material 
as well as complete instruction manual for 
assembly and operation 


MODEL SQ-1 


SHIPPING 
WT. 14 LBS. 


$29.50 


eon il es aes, £ xt oe 
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VieUaAL woes, SIGNAL TRACER KIT 


@ NEW NOISE LOCATOR AND WATTMETER CIRCUITS. 


MODEL T-3 


th visual ard aural 
’ wtHons SHIPPING 
la , 4% wT. 8 LBS 
Un ol J 


a 


( 


Traces signals from antenna 


clear through speaker 


®@ Per $ vi ! siqnat obser- 
va ‘ 's ral oper- 
etioa 

@ I vo separnte nput channels 
e nendous RE channel sen- The new HEATHKIT VISUAL AURAL 
sit dequate for actual SIGNAL TRACER represents one of the 
$9 election ot = ened most convenient and useful instruments the 
inpur 

@ Sepure 9 . ; 
low gain cudio channels service work. The electron ray 
@A wnique and useful noise input channels for visual observation of the signal. Now, s¢ 

locater circuit the signal level for easier estimation of signal strength and gain per 

@ Built-in calibrated watt- m a receiver circuit. Separate high gain channel and special shield 

a, eenerate  shichded ddulator probe for RF circuit work. Low gain channel for audio circuit investigation and for use 
probes for RF and audio appli- as a noise locater. In this feature, approximately 200 volts DC is applied to a suspected circuit component 
cation and the action of the voltage in the component can be seen and heard to determine utisfactory Opera- 
@ Additional test leads sup- tion. This feature alone will prove tremendously helpful in locating the source of objectionable noises 
lied in coils, transformers, resistors, condensers, cold solder joints, controls, etc. A convenient wattmeter 
@ Substitution test speaker and rmits rapid preliminary check for voltage distribution circuit breakdown as well as transformer failures 
output transformer eliminates 
necessity for speaker removal 
in service work 

@ Utility amplifier. Check rec- for checking the output of record changers, tuners, microphones, instrument pickups, etc. Separate panel 
ord changers, tuners, micro- terminals permit utilization of other shop equipment such as your Oscilloscope or VTVM. Entire kit 
phones, instrument pickups, etc supplied complete with 5 tubes, all necessary construction material along with a detailed step by step 
_— and Scope panel ter- instruction manual for the assembly and operation of the instrument 

m 

@ 5 tube transformer operated 
circuit 


gh gain RF ond service man can use in AM, FM and TV 


beam indicator constantly 


as a universal test speaker and substitution transformer and save service time by eliminating 
speaker removal on every service call. Additional service uses are; as a utility amplifier 


AWeathlil 1V ALIGNMENT 
GENERATOR KIT 


NEW eathkct 
CONDENSER CHECKER KIT 


MODEL C-3 MODEL TS-2 


SHIPPING SHIPPING 
WT. 7 LBS. WT. 20 LBS. 


19” $39” 


Announcing the new improved Here is an excellent TV 
Model C-3 HEATHKIT CON ALIGNMENT GENERA 
DENSER housed in TOR designed to » TV 
at a ‘ al ~~, service work quickly, easily 
f ded corne and : i properly The Model 
ting drawn panel ‘ sate 2 when used in conju 
I 


The instrument furnishe quer modu 


. rhe uf ‘ ( : les and 
rker covers 
J simple 
scillator calibra 
width is vari e fr ne gacye Onher excellent 
horizontal s ( rol h a phasing control 
> ar ' ‘ 


; 
a < r setting the 
ve an extremei 
hed complet nven and by switch 
ep detailed co and blanking for ablishing ngle tra with 
save nd repair with « 


vel. } your work casiet ca 
rder your HEATHKIT ALIGNMENT GENERATOR 


ROC KE INTERNATIONAL CORP 
13 € 40m ST 
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Aeathct TUBE CH 


—~ 


Checks 7, 8, 9 prong tubes, octals, 
loctals, 7 and 9 prong miniotures, 
5 prong Hytrons, pilot lights 


MODEL TC-1 


SHIPPIP 


AT i, R 
vv 4 5 


$9950 


xs 


Checks for opens, shorts, 


emission, filament and 


filament 


@ Beautiful counter type 
birch cabinet. 

@ 42" Simpson 3 color 
meter. 

@ Simplified setup proce- 
dure. 

@ Built-in gear driven roll 
chart. 

@ Checks emission, shorted 
elements, open elements and 
continuity. 

@ Complete protection 
against obsolescence. 

@ Sockets for every mod- 
ern tube. 

@ Blank for new types. 

@ individual element 
switches. 

@ Contact type pilot light 


tap continuity. 


With the HEATHKIT TC-1 TUBE CHECKER test all 
types of tubes commonly encountered in AM-FM and TV 


receiver Circuits. Test setup procedure is simplified, rapid 7 thhit WN PICTURE TUBE 


and flexible. Tube quality is read directly on a beautiful 
114” Simpson three color BAD - ? - GOOD scale that your T is S T A D A P T E a 


ston ar : < F ane tS 2 - . > aes — , 

customers can readily understand. Panel sockets accommo Use your HEATHKIT TUBE CHECKER 

date 4, 5, 6 and 7 prong tubes, octals, loctals, 7 and 9 with this new TV TEST ADAPTER to 

prong miniatures, 5 prong Hytrons, a blank socket for new determine picture tube quality. Check for 

emission and shorts 

: independent of TV 

lights. Built-in gear driven roll chart for instant reference power supply. Consists 

Neon short indicator, individual three position lever switch of standard 12 pin TV 

tube socket, 4 feet of 

cable, octal socket con- 

control to compensate for supply voltage variations. At this nector and data sheet 

low price, no service man need be without the advantages Quickly prove TV pic- No. 355 s4°° 
7 


offered by the HEATHKIT TUBE CHECKER a oe > Sa 


yourself and your cus- 1 Ib. 
tomer 


tubes and a contact type socket for quick checking of pilot 


for each tube element, spring return test switch, line set 


test socket. 
@ Line adjust control. 


PORTABLE TUBE CHECKER KIT 

MODEL TC-1P 
Same as TC-1 except supplied 
with polished birch cabinet ( with 
removable lid) instead of count- 
er type cabinet. Shipping weight 
14 Ibs $34.50 
No. 365 Polished Birch Tube 
Checker Cabinet only. Shipping 
Weight 7 Ibs 


Weathhet RESISTANCE SUBSTITUTION BOX KIT 


NEW HEATHKIT RESISTANCE SUBSTITU- 
MODEL RS-1 TION BOX KIT provides switch selection of any 
SHIPPING single one of 36 RTMA 1 watt 10 standard 
WT. 3 LBS value resistors, ranging from 15 ohms to 10 meg 
ohms. This coverage available in 2 ranges in decades 
of 15, 22, 33, 47, 68 and 100. Housed in rugged 
plastic cabinet featuring new HEATHKIT universal 
type binding posts. The entire kit priced less than 

the retail value of the resistors alone 


BATTERY ELIMINATOR KIT | VIBRATOR TESTER KIT 


A clean 6 vole d-c supply 

source is definitely required 

for successful automobile ra 

dio servicing. Has a continu 

ously variable d-c output from 

0 to 8 voles. It can be safely 

operated at a steady 10 am 

pere level and will deliver up 

to 15 amperes for intermittent 

period The voltage output 

terminals are completely 180- 

lated from the chassis to ac- 

commodate additional  serv- 

ice applications such as supplying bias 

voltages or d-c substitution voltages for 

battery operated tube filament circuits 
The output of the Battery Eliminator 

is constantly monitored by a d-c volrt- 

meter and a d-c ammeter. The circuit 

features an automatic overload relay of 

self resetting type. For additional pro- 

tection, a panel mounting fuse is pro- 

vided. Build this kit in a few hours and 

pocket a substantial savings. 


Aeathhit 


Repair time is valuable, and the 

Heathkit Vibrator Tester will save 

you hours of work. Instantly tells 

the condition of the vibrator un- 

der test — and the check is thor- 

ough and complete. Checks vi- 

brator for proper starting, and the 

easy-to-read meter indicates the 

quality of output on large BAD- 

GOOD scales. Tests both inter- 

rupter and selfrectifier types of vibrators. 

Five different sockets for checking hun- 

dreds of vibrators. 
Operates from any battery eliminator MODEL VT-1 

MODEL BE-3 capable of delivering continuously vari- SHIPPING 
SHIPPING able voltage from 4-6V at 4 amps. The WT. 7 LBS 
WT. 20 LBS. Heathkit BE-3 Battery Eliminator is 


ideal for operating this kit. 4 50 
Faulty vibrators can be spotted within o 


seconds and you're free to go on to 
other service jobs. 


om 
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GNAL GENERATOR KIT 


MODEL SG-7 


SHIPPING 
WT.7 LBS 


Modulated or un- ~ y 
modulated RF output \ J . 


400 cycle sine wove 
output 


@ Step attenuated RF ouput 
@ 6 to 1 vernier dial ratio. 
@ Turret mounted coil sub- The new HEATHKIT Model SG-7 SIGNAL 
essombly GENERATOR easily fulfills requirements for a 
@ Pre-calibrated and adjusted 
coils 

@ Hartley RF oscillator circuit of variable frequency. A convenient 400 cycle 

@ Colpitts oscillator 400 cycle sine wave output is available for audio work. All RF oscillator coils are precision wound and 
sine wave output 


@ Modulated of unmodulated 
RF output switch and tuning condenser all mount as a turret assembly so as to offer the advantage of 


controllable, modulated or unmodulated source 


adjusted to calibration before shipment thereby assuring maximum accuracy. The coils, band 


@ Frequency coverage on fun- short wiring leads and easy mounting of parts. The RF output circuit is of the low impedance 
damentals 160 ke to 50 mega- 7 , 
eycies in Ove sanase. St waee- type obtained by the use of cathode coupling to the output jacks. The level of RF output is 
cycles to 150 megacycles on varied by means of the RF step and RF output control. Use the HEATHKIT SG-7 as an RI 
calibrated harmonics 


signal source modulated or unmodulated for radio repair, laboratory work, experimental 
@ RF output in excess of 100,- . ; i . . 


000 microvolts. testing, 400 cycle sine wave audio testing, checking RF stages, alignment of both AM and FM 
@ Audio output 11/2 to 2 volts IF stages, marker generator for TV alignment, etc. The kit is transformer operated and utilizes 
@ AC transformer operated miniature tubes for ease in handling high frequency. Panel jacks and a convenient switching 


i ty! " ; 
©@ Professionally styled cabinet system permit either external or internal modulation. The entire kit is supplied complete with 


@ infra red baked enamel ; 
panel tubes and all necessary material as well as a detailed step by step instruction manual for the 


assembly and operation of the instrument 


Heathkit \NTERMODULATION Heathkit \ABORATORY REGULATED 


ANALYZER KIT POWER SUPPLY KIT 


MODEL IM.-1 MODEL PS.2 


SHIPPING WT. 


IPPING 
18 LBS SINPVUNG 


; WT. 20 LBS 
— 
$39°° = 
. } ‘29% 
~ . 
Th HEATHKIT ‘ 
MODEL IM 
cuenieenin ‘waenenil New HEATHKIT LAB 
° eneci : : ORATORY POWER 
goren: : SUPPLY _ provides 
tinu | variabl 
lated voltage out 
from ‘ 
supply separate ( i upply mperes r hiament 
cuts A ? wy] it , | t if in | tT) pr Vides acc 


metered output for either t ‘ urret measurements 


n ne termir 


idmirably qualihes the 
SUPPLY tor high gain 
work requiring a relerence 


ptronally low rip] ( tent of .f 
HEATHKIT LABORATORY POWER 
ho appli ns. Ideal for laborator 
voltage tor meter caiibrati r for f{ tting tube characteristics 
In service work, it can be us 5 a Separate variable voltage supply 
ranges to determine the desir le operating voltage in a specie circuit 
ratios of low to high fre Use it as a DC sul ition voltage in trouble shooting TV circuits 
price YOU can enjoy the exhibiting symptoms extraneous undesirable components in 
plate supply circuit f i nchuding ail tubes now available 
at thi 


i ith 


accurate audio 


Tr HEATH CONRMPARY 
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witrancon vee AMPLIFIER KIT 


The new HEATHKIT WILLIAMSON TYPE AMPLIFIER. incorporates 
the latest improvements described in Audio Engineering's “Gilding the 
Lily.” 5881 output cubes and a new Peerless output transformer with addi- 
tional primary taps afford peak power output of well over 20 watts. Fre 
quency response =1 db from 10 cycles w 100 ke. allows reproduction of 
highs and lows with equal crispness and clarity. Harmonic and intermodu 
lation distortion have been reduced to less than Y% of 1% at 5 watts. This 
eliminates the harsh unpleasant qualities which contribute to listening 
fatigue. Make this ampliher the heart of your radio system to achieve the 
fine reproduction that is the goal of all music lovers 

The HEATHKIT PREAMPLIFIER (available separately or in com- 
bination with the amplifier kit) features inputs for magnetic or 
level cartridges, crystal pickups and tuners, turnover control for LP or 
type records, individual bass and treble tone controls each providing up 
to 15 DB of boost or attenuation. Special notched shafts on preamplifier 
controls and switches adaptable to custom installation. The preamplifier 
can be mounted in any position and a liberal length of connecting cable 
is supplied. No radio experience is required to construct this amplifier. All 
punching, forming, or drilling has already been done. The complete kit 
includes all necessary parts as well as a detailed step by step construction 
manual with pictorial diagrams to greatly simplify the construction 


ACROSOUND TRANSFORMER OPTION. If desired, the ourpur transformer 
with the kit will be the Acrosound output transformer, type TO-40( The 
use of this transformer permits ultra-linear operation as described in Audio 
Engineering's “Ulera-Linear Operation of the Williamson Amplifier.” 


TU N ER KI T PRICES OF VARIOUS COMBINATIONS 


W-2 Amplifier Kit (Incl Main 


Amplifier with Peerless Output $ 50 
Transformer, Power Supply and WA 
‘ ; FM-2 Pl Preamplifier Kit) Shipping 
: THKIT MODEL f Weight 39: Ib: — ° 
The HEA lly de signed 

TUNER specifica y W-2M Amplifier Kit (Incl. Main 


tion a 3 7 
simplified kit fond adjusted runing Amoiities ~ a ee rless Our ut Trans $ 75 
> an ‘ ormer anc ‘ower upply) ut 
, -assemble - " 2 crans f t 
Peer hree double tuned It aed ping Weight 29 Ibs. Shipped ex . 
unit 1a discriminator press only 

ane 


» . t : : 
— 4 in an 8 tube circu’ W-3 Amplifier Kit (Incl. Main 


former are use ‘ \ through Amplifier with Acrosound i 
Smooth tuning : . Transformer, Power Suppl n 
a9 to | ; » J . WA-P1l Preamplifier Kit) Shipping 


calibrated six t . Werghe 49 Ibs Shipped express 


equency . 
dial. The usual frequ is provided only 


. 8 me acycles , - i it (Inc Mz 
of 88 to NON neil of building yr pam Re eA oe $ 
° Experience t through your am EM Transformer and Power Supply) 
, on FM tuner Operate te of true Shipping Weight 29 Ibs. Shipped 
MODEL FM-2 oye lio and enjoy all the express only 

© < 


‘orion. Transforme poate WA-P1 Preamplifier Kit only. 
SHIPPING receptl aM onnections to all types all 8 tubes and Shipping Weight 7 Ibs. Shipped $ 


te with 
WT. 9 18S. sin is supplied complete we construction. A express or parcel post 


quired for —¥ 
50 on nn materi in manual simplifies ass¢ 
omplete 1 
$ p~ operation. 
. * 
Aeathhet HIGH FIDELITY 20 WATT 


Weathkil ECONOMY 6 WATT AMPLIFIER KIT 
AM P LitFIER K IT The HEATHK{T MODEL A-8 amplifier kit 


was designed to deliver high fidelity perform- 

The HEATHKIT Model A-7 ance with adequate power output at moderate 

amplifier features beam power, cost. The frequency response is within + 1 DB 

push pull output with frequency from 20 to 20,000 cycles. Distortion at 3 DB 

response flat+144DB from 20 to below maximum power output at 1000 cycles 

20,000 cycles. Separate volume, is only .8%. The amplifier features a Chicago 

bass and treble controls. Two in power transformer in a drawn steel case and a 

put circuits, output impedances Peerless output transformer with output imped- 

of 4, 8 and 15 ohms. Peak ances of 4, 8, and 16 ohms available. Separate 

power output rated at full 6 bass and treble tone controls permit wide range 
MODEL A-7 watts. Hiet liey 3 of tonal adjustment to meet the requirements of MODEL A-8 

‘ igh quality components, . 
SHIPPING simplified layout, attractive gray the most liscerning listener The amplifier uses SHIPPING WT. 19 LBS. 

WT. 10 LBS. finished chassis, break off type a 6SJ7 voltage amplifier, a GSN7 amplifier and 

adjustable length control shafts phase splitter and two GL6’s in push pull output s 50 
$y 4°° and attractive lettered control and a 5U4G rectifier. Two input jacks for either 33 

e panel crystal or tuner operation. The kit includes all ° 

5 A necessary material as well as a detailed step by 
THE MODEL A7A amplifier incorporates a preamplifier stage step construction manual 
with special compensated network to provide the necessary 
voltage gain for operation with variable reluctance or low out- 
put level phono cartridges. Excellent gain for microphone oper- 
ation in a moderate powered sound system. $16.50 


MODEL A8-A features an added 6SJ7 stage (preamplifier) for operating from 
a variable reluctance cartridge or other low output level phono pickups. Can 
also be used with a microphone. A 3 position panel switch affords the desired 


input service s $35.50 


ee 


—_ : : ; UA wat eee en ian eres 


|The PAN 


RADIO & TELEVISION NEWS 


Aeathhit 


SUPERHETERODYNE 


@ High gain dual iron core tuned type IF transformers 

@ AC transformer operation for safety 

@ Continuously variable tone control 

@ Sturdy punched and plated steel chassis erage le 

@ Ideal for custom installation megacycle> 

@ Full AVC action 11 tbs R-1 

@ Inverse feedback for improved frequency response Model A 

@ Kit supplied with all necessary construction material except speaker and 50 
$23. 


cabinet. (Available separately if desired). 


tube heoe: 
) to 1600 | 

00 k 
Shipping we 


Icase 
© cov 


11 Ibs 


> 5¢ band 
Crage 
‘Be, Two excellent radio receiver kits featuring clean design and open layout for 


simplified construction. Satisfy that urge to build your own radio receiver and 


N 
lode] BR.| select the model which meets your requirements. Both receivers feature con- 


519.50 


‘4 tinuously variable tone control, a radio phono switch and phono input and an 
. AC receptacle for the phono motor. A six inch calibrated slide rule type dial 


with a 9 to l ratio vernier 1 de insures easy tuning 


SHIPPING INFORMATION 
ON PARCEL POST ORDERS include postage for weight ORDERS FROM CANADA must include full remittance 


shown and insurance. (We insure all shipments.) Don't worry for merchandise 
about sending more than the correct amount — if you send us Orders processed on the same day received. Customers no- 
too much, every extra cent will be promptly returned. tified of unavoidable delay 

ON EXPRESS ORDERS do not include transportation U.S. postal or express money orders, bank drafts or checks 
charges. They will be collected by Express Agency on delivery. are acceptable. Do not send loose coins or stamps 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


ROCKE IMT ERWATIONAL Core 
WN" Te HE ATH <€ ORAPRPAR Y 
-.- BENTON HARBOR 15, MICHIGAN 


ORDER BLANK 


ant anae 


SHIP VIA 
Parcel Post 
Express 
Freight 
Best Way 

a . ’ PLEASE PRINT 

QUANTITY QUANTITY ITEM PRICE 

Heathkit Oscilloscope Kit 29 Ib Heathkit Square Wave Gen. Kit—Model SQ-1 (14 Ib 1$29.50 


Heathkit intensifier Kit » 339 1 Ib Heathkit AC VTVM Kit—Model AV.2 (5 Ibs 29.50 
| Heathkit Voltage Calibrator Kit— Model VC-1 (5 Ib Heathkit intermodulation Analyzer Kit— Model IM-1 (18 Ib 39.50 
| Heathkit Electronic Switch Kit—Model S-2 (11 Ib Heathkit Regulated Power Supply Kit-—-Model PS.2 ) ibs 29.50 
T Heathkit Scope Demodulator Probe Kit No. 337 (i Ib Heathkit Handitester Kit—Model M-1 (3 Ib | 13.50 
| Heathkit T.V. Alignment Generator Kit— Model TS-2 (20 Ibs Heathkit Decade Resistance Kit— Model DR-1 (4 Ib 19.50 
| Heathk t Q Meter Kit—Model QM-1 (12 Ib Heathkit Decade Condenser Kit— Model DC-1 (4 Ibs | 16.50 
| Heathkit Grid Dip Meter Kit— Model GD-1 (4 Ib | Heathkit Impedance Bridge Kit— Model 1B-1B (15 ib | 69.50 
| Heathkit VTVM Kit— Model V-6 (7 Ib | Heathkit Battery Tester Kit—Model BI-1 (3 Ib | 7.50 
| Heathk t RF Probe Kit No. 309 (1 Ib Heathkit Resistance Substitution Box Kit— Model RS-1 (3 Ib 5.50 

Heathkit HV Probe Kit No. 336 Ib | Heathkit F.M. Tuner Kit—Model FM-2 (9 Ibs 22.50 

Heathkit Peak-to-Peak Volt. Probe Kit No. 338 (2 Ibs.) | Heathkit Broadcast Receiver Kit— Model BR-1 (11 Ibs | 19.50 
| Heathkit Visual-Aural Signal Tracer Kit— Model T-3 (8 Ibs.) Heathkit Three Band Receiwer Kit—Model AR-1 (11 Ib | 23.50 
| Heathk t Condenser Checker Kit— Model C-3 (7 Ibs.) | Heathkit Amplifier Kit— Model A-7 (10 Ib | 14.50 
| Heathkit RF Signal Generator Kit— Model SG-?7 (7 Ibs Heathkit Amplifier Kit— Model A-7A (10 ths 16.50 
| Heathkit Tube Checker Kit— Model TC-1 (12 Ibs | Heathkit Amplifier Kit —Model A-8 (19 Ibs.) 33.50 
| Heathkit T.V. Tube Adapter No. 355 (1 Ib Heathkit Amplifier Kit— Model A-8A (19 Ibs.) 35.50 
| Heathkit Battery Eliminator Kit— Model BE-3 (20 Ibs Wilhamson Type Amplifier Kit (Type 
| Heathkit Vibrator Tester Kit— Model VI-1 (7 Ibs Shipped express only 
| Heathkit Audio Generator Kit— Model AG-8 (16 Ibs WA-P1 Preamplifier Kit (7 Ib mpped exp. of pp 

Heathkit Audio Oscillator Kit—Model AO-1 (14 Ibs ) : 7 

Heathkit Audio Frequency Meter Kit— Model AF-1 (15 Ibs.) 


*Please ship C.O.D. [] Postage enclosed for ‘ Enclosed find [] Check [_] Money Order for 
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We rest our case 
on evidence 
you can hear 


Words can't prove 
the performance 
of this superb High 
Fidelity Tuner 

Neither can witness- 

es. When it's time for 

a decision, your judgement of 

the CRAFTSMEN 10 is based on one 

thing: evidence you hear with your own 

ears. Listen—and the conclusive evi- 

dence of incomparable sensitivity and 

flexibility will turn your trial into o 
lifetime of distinctly better listening. 


attsment 
high fidelity 
FM-AM tuner 


@ Two cathode followers furnish both audio 
output and detector output for remote instal- 


lations 

@ Built-in pre-omplifier, compensated for vari- 
able reluctance pick-ups 

®@ Automatic Frequency Control entirely elimi- 
nates drift, simplifies tuning 

@ 5 microvolts sensitivity on both FM and AM 

@ 10 ke filter on AM eliminates inter-station 
squeal 

@ Boss ond treble tone controls for boost, cut, 
or 20-20,000 cycle flat response 


JUDGE 

THE C-500 TOO! 
Williamson ali- 
triode circult— 
99.99% distor- 
tion-free! 


high fieltyycrattsme 


means distinctly better listening 
For information, write to: 
The radio CRAFTSMEN, Inc. 
Dept. R-1, 4401 N. Ravenswood Ave., 
Chicage 40, Ill. 


1953 TV Receivers 


(Continued from page 47) 


enough for the vertical multivibrator 


and the horizontal phase-detector type 
a.f.c. 

The third unique design is illus- 
trated in Fig. 3A This is the high 
voltage portion of the new G-E Model 
S21T1-B and, at first glance, appears 
to be a HV tripler. If we analyze the 
circuit closely we find that V;, a sec- 
ond 1X2A rectifier, is not really an ac- 
tive circuit element. The equivalent 
circuit in Fig. 3B shows that V; is 
only a resistance such as is commonly 
found in HV doubler circuits. Usually 
this resistance ranges between 2 and 6 
megohms, and consists either of sev- 
eral carbon resistors in series or else 
of a special carbon film HV resistor 
We know that a diode has a certain 
definite resistance R, when current 
flows through it, and there is no rea- 
son why it could not be used in place 
of the regular fixed resistor AS a 
matter of fact, the diode resistance 
varies with the voltage across it. That 
is really the reason for its application 
here. Use of a HV diode greatly im- 
proves the regulation of the HV sup- 
ply as more or less current is drawn 
Assume for a moment that suddenly 
the picture on the screen gets bright- 
er, resulting in increased current drain 
from the HV supply. This means that 
the voltage tends to drop both at V, 
and V,. Naturally this also means a 
voltage drop across V:. But when the 
voltage drops across this diode, its re- 
sistance increases substantially and 
the current through it is reduced. By 
reducing the current flowing through 
the bleeder resistance V, in Fig. 3B, 
the voltage available at V, is raised, 
counteracting the effect of the bright- 
er picture on the screen. In actual 
practice the use of this diode really 
results in a substantial improvement 
of regulation and a more uniform ‘o- 
cus and brightness on the screen. 
Keeping the anode voltage more con- 
stant also prevents blooming and the 
halo-effect often observed on some 
large screen picture tubes 

Some of the tubes listed here have 
made their appearance during the past 
year, but have only now found wide- 
spread acceptance and use. Detailed 
literature and performance data for 
each tube can be obtained from the 
manufacturers. Our purpose here is 
to give the reader an idea of each 
tube’s use in the circuit and some in- 
dications as to the extent of its use. 
This will permit the service technician 
to recognize it in the set and also to 
get some idea as to how frequently he 
might encounter it in repairing new 
receivers 

6AH4GT: Octal, single triode, for 
vertical output amplifier. Used by 
Sylvania, Philco, Zenith. 

6AQ7GT: Octal, duo-diode triode, 
horizontal a.f.c. circuit. Used by 
Zenith 

6AX4GT: 


Octal, diode, used as 


damper in autotransformer flyback cir- 
cuits because of high cathode to fila- 
ment breakdown voltage Found in 
Admiral, CBS-Columbia, Motorola, 
Packard-Bell, Philco, Zenith, and oth- 
ers 

6BF5: 7-pin miniature pentode, used 
as video amplifier by Sylvania 

6BX7GT: Octal, dual triode used as 
vertical amplifier by G-E 

6BZ7: 9-pin dual triode, for rf. 
cathode similar to 6BK7 Used by 
Admiral, DuMont, Motorola 

6U8: 9-pin triode-pentode combina- 
tion. Often used as r.f. mixer and os- 
cillator or else as video-audio if. am- 
plifier. Motorola and Zenith are major 
users of this tube 

6X8: 9-pin triode pentode combina- 
tion, similar to 6U8. Used as r.f. mixer 
and oscillator by Westinghouse 

6V3: 9-pin miniature diode with top 
cap for plate connection This tube is 
used as damper for autotransformer 
flyback circuits because of its high 
cathode-to-filament breakdown volt- 
age. Arvin, G-E, Philco, Sylvania, and 
Zenith use it. 

12AX4: Octal diode, same as the 
6AX4 except for 12 volt filament. 
Used as damper by Hallicrafters and 
Motorola 

12BY7: 9-pin, pentode, used as video 
amplifier with G, similar to 6AG7. 
DuMont, Sylvania, Westinghouse, and 
others use it. 

12AZ7: 9-pin dual triode, used as 
r.f. mixer and oscillator by Philco. 
Similar electrically to 12AT7. 


Conclusion 


Although the new 1953 television re- 
ceivers cannot boast of any radically 
new electrical development, many im- 
provements in performance, economy 
and reliability of both circuits and 
components have been incorporated. 
New flyback transformers, simpler 
a.f.c. circuits and the new 40 me. if. 
band are all further steps in reducing 
service troubles, eliminating instabili- 
ty, interference, and improving effi- 
ciency. While none of these innova- 
tions presents a new concept to the 
technician, it is still important to be- 
come familiar with the new circuits 
and components in order to service 
them correctly Knowing new tube 
types helps in servicing, especially 
when regular tube manuals do not yet 
show these latest numbers 0- 


AUDIO TRADE-INS 


q)* interest to the audiophile is the 
establishment of a new firm, The 
Audio Exchange Ine., 159-19 Hillside 
Ave., Jamaica 32, N. Y.. which has 
been set up specifically to provide an 
exchange service for all types of audio 
gear. 

The enthusiast can now sell his old 
equipment at the same time he pur- 
chases the new components or system 
he desires. 

The company has developed a market 
for the used-guaranteed equipment 
which is accepted in trade-in. The serv- 
ice will be operated on a nationwide 
basis. —W- 
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"WHY SHOULD | INSIST 
Qu 


ON CBS-HYTRO 


“YOU PROFIT MORE! 


5 BIG REASONS WHY 


CBS-HYTRON IS FAMOUS... 
"EASY TO SELL. The magic letters 
“CBS” are plugged for you on radio and 
TV station breaks... 102 BILLION times 
a year! CBS is known and respected by ail 
your customers. CBS-Hytron is the prof- 
itable brand with endless sales assistance. 


CBS-HYTRON LFADS IN TV 

TUBES. You know them. CBS-Hytron 
TV originals: 1AX2, 1X2A, 6BQ6GT, 
12A4, 12B4, 12BH7, 12BY7, 12BZ7, 
25BQ6GT, and the original rectangular 
16RP1. Even CBS-Hyiron standard TV 
tubes are designed-for-TV...tested-for-TV 
»..to give you peak performance and profit, 


CBS-HYTRON IS MATCHED-TO. 
THE-SET. Combined engineering skills of 
leading set makers and CBS-Hytron work 
hand in glove for you. CBS-Hytron tubes 
are originally set-engineered right into the 
sets of 9 out of 10 leading set manufac- 
turers. No wonder CBS-Hytron is your log- 
ical matched-to-the-set replacement tube. 


HERE ARE y 


») CBS-HYTRON SPECIALIZES IN 
"RECEIVING TUBES. Since 1921, 
CBS-Hytron has concentrated on receiv- 
ing types. Practice makes perfect. Put 
those years of know-how to work for you. 
Let time-proved CBS-Hytron dependa- 
bility cut call-backs . . . make more 
money for you. 


CBS-HYTRON IS ULTRAMODERN. CBS-Hytron 
#is the tube of the future. Made in the world’s most 
modern plants. On manufacturing equipment years 
ahead of the rest of the industry. CBS-Hytron ad- 
vanced design and precision construction keep you 
always ahead. Give you 
tomorrow’s trouble-free 

performance today. 


IT PAYS TO BE FUSSY! Just any standard brand 
won't do. If you want: Trouble-free, advanced 
performance. Maximum customer satisfaction, Minimum 
call-backs. More profit. Five big reasons point the way: 


Insist on CBS-Hytron! 


CBS-HYTRON 
Germanium Diodes 


Complete data yours for the asking. Write 
CBS-Hytron, DANVERS, MASS., today. 


NEW LATEST 1953 MODEL ESPEY 
with. Tubes 12-TUBE AM-FM RADIO CHASSIS 
cutehoon, COMPLETE WITH 
19" MAGHavox 
\ SPEAKER 
|} LOOK HOW YOU SAVE 


cutcheon, 
Knobs, Ete 
130.00 


2” Magnavo 
12 Tube AM-FM Chassis 


Regular List Price $150.00 


DESIGNED FOR QUALITY 
CUSTOM INSTALLATIONS 


Chassis Equipped with Built-in Pre-Amp for GE 
or any Low Output Variable Reluctance Pickup 


stock no. 7 SX 
RA-112 


OLSON 


Here teal for 


SUPER BARGAIN! pant coe Se ee, 


‘ ead. O 
ter der Your Out 
t 
Loon aT veces FeaTuaes You get a ful ‘ y 
givis u “the equivalent f 16-tube rerformance 
tery P iit Output tage delive 10 1 Und 
t A Watt Img od FM ¢ D t rift ale 
Automat yume Contr Inverse ee nck 
i ' “FA delity assured on bot ane M channel 
iret bon r eble Tone ¢ trol ice 
rial is ime ely lun a Leu uipped with ‘ 
‘ ‘ r are hehe I ‘ rte f 
as t as Ing sok for h Cryst 
' t i ‘ 
" 
i i t ’ ‘ 
! 


BOTH 
FOR 
_ 


istproofed le 

' M ‘ i 2” PM Speaker is hard t 
' Ob ve UR on Trl 8) te the envy of ever 

{ ia ii Ite Be na actory-Sealed Cartons § 


TECH-MASTER < 
Se6 éé S|. 


New Williamson- 
For Use with Stock No. AMP.13 


7’, Type Amplifier 5 
Stock No $ 
AMP.12 4835 Williamson Amplifier 
COMPLETE with | 4 input channels and 23 
With 
Tubes 


TECH-MASTER 
4 CHANNEL PRE- 
AMPLIFIER KIT 


A 
“= . 87 
KIT, ONLY Tubes 


Full 15 Watts—Ultra Linear © Includes 
Altec Lansing Peerless Audio Transformer L me + 
lele Kl f exact tra foo ' ec de 


" ‘Mt on 


well viled w 
the f wit HAM ON 
1 ' jual 
1 ALT he LA 
ed ' ‘ hl 
SPECIFICATIONS : : 
Input) Imped ‘ ' , ' os 
rs, pre ote exponse 8 to BY,000 SPECIFICATIONS: 4 Ins 
id Tite SN7, 2-581, 1-—5V 4 ' ove H pe 
105-125 0 ‘ : ‘ He aut STANT 11S 


OLSON ELECTRIFYING BARGAIN! 


THE NEW WONDER OF ELECTRONIC CONTROL 
CAN BE YOURS FOR PRACTICALLY NOTHING 


THYRATRON REMOTE CONTROL 


SERVICEMEN—-HOBBYISTS—HAMS 
rerinipeaey capes SCHOOLS 


Yo 
' 
tu 
ou “s062) and wi ing dia 
or 


Stack NO 
ma-i1d y 
each $S.09 
of 

ch b Hl Ase 


POWER CORD makes tt sone. mak exberim er nting 
t ut 


" sroek NS. misters many of them 1°) prectsi 
re's & great, great Ols ore 
PRECISION VeVER TESS Cmewrat 


Thyrate P 
' nered ~ ‘Tr 


Lh Her ‘ 
Mc we 1 fea itr oda e lan es ‘Bo vats ‘Tr uc - 
try Broo ler t on etc., ete, Operates 


Exim OLSON RADIO WAREHOUSE. - 


SPECIAL SALE! 


WILCOX-GAY RECORDIO 
TAPE RECORDER 


2 Full Hours of Recording or Play- 
back—Automatic—Foolproof Push- 
Button Controls © 2-Speeds e 
Geeerds @ Plays Beck @ Erases 
STOCK NO. $ } "Goat This te tn nas 
AMP-10 


REGULAR 


$149.95 
ONLY... 


0 


Full t ‘ 
OX4 Rectifier 
Mie KE WHE N “Tht SE ARE GONE 4 


RECORDING TAPE—FAMOUS 
MFR'S ppg 


| PLASTIC BASE 


1200 FT. REEL 


" CO-AXIAL 
SPEAKER 


ct |S 


KIT OF 130 
NATIONAL 
—v 


a vee 


© . 
, 
COMPLETE KIT 
YOu GET 13 SIZES 
10 OF EACH Size ONLY 


COMBINATION DEAL! 


10 WATT HI-Fi PUSH-PULL AMPLIFIER 


COMPLETE WITH 
12” CO-AXIAL SPEAKER 


, 
COMPLETELY 
mt) & 648 ONLY $399), wor A 


stock NO. AS-67 


hed outfit today 
ker both s 


USE HANDY ORDER BLANK ON NEXT PAGE > 


275 E. Market St., Akron 8, Ohio 


RADIO & TELEVISION NEWS 


MAIL YOUR ORDER TODAY—OLSON WILL RUSH IT RIGHT kth 


3-SPEED COMPLETE 3-SPEED 
—_, GENERAL INSTRUMENT gy ort a 
peLuxe Moot. ~=© AUTOMATIC RECORD CHANGER 


STOCK NO. RA-69 Easily Assemble Your Own 
Automatically By Sizes— Automatic Record Player 
an 


‘ Stock No. 
All Speeds— 333, 45 and 1 Ree as-7t 


‘ 
_ 999 Record L lide, Gently FOR ONLY 
te tots 99. ‘ f . SEE WHAT You save 
we P the ex Complete 
ne ‘ oO er 
, I c 2 ampli “ 
: . : : ; 


HI-Fl DELUXE MODEL Autom 
oe > See GENERAL INSTRUMENT IMPE. 
wie RIAL DELUXE CHANGER 
(Model RA-69 as described te 
left) 


" PM HEAVY-DUTY SPEAKER 
AND OUTPUT TRANSFORMER 


~ 1 disc 3 ters : - lere 
P : ate E nes ow . : - a ‘ : He i 
so to the ‘ ‘ ‘ ‘ 1} 3. TUBE AMPLIFIER COMPLETE 
i set parts. Here Changer on Just . . ‘ with TuB 
ea 99 te rate t york Love ware ; t \ MOUNTING mane WITH HARD. 
in tots 99 ' ‘ i . ‘ wire 4 ave t WA 
ch, 


RE & INSTRUCTIONS 


SLOTTED SUPER SPACE LINE DON’T THROW AWAY 
aT s\ 2 © , LOWER LOSS 300 OHM OLD PICTURE TUBES 
15 


tee AL aly TUBE BOOSTER 


We oe 


12LP4A. Retail’ Price $31.00 -™™°P® tage = Tel vi . Es eee cae Sin 

Ch Be rss aaa ees SS | $QQ9 | —— ee 
16KP4 20 “SPORTSTER” 4-BLADE POCKET KNIFE 
1 7BP4A Rectangular Dark Face, Glass Enve- | $2095 - ny - “4 


lope. Retail Price $37.50 


19AP4B | Soest: Sexi set ssn se" © | $2995 F REE ard 
20CP4 Rectenguter Berk Poco, @ Glass Enve- |$2995 | How ro Get vouRr KNIFE FREE = page 


CRYSTAL MIKES = DELUXE + CHAK One T h "oun er . THIS OFFER exPines “peaRuary. 28 Pees nite 
Astatic hich output!) j— 1T? Ss EASY TO ORDER FROM OLSON’S 
COUNTER : Sone 


“ss 9 . gO at a fifth of A price. You t ree wiih order (include MONEY BACK GUARANTEE 
\ enou v 


‘169 ‘ t = / Es wy wb KG EM Ry _ Olm . wil ; his ‘ OD. . 4 Svecy ye you orger_ from 
“$6.95 xzon” oh commie MAIL TO: OLSON RADIO WAREHOUSE Sowas mae © ak 


* 275 €. MARKET ST., AKRON 8, OHIO 


ad ne Erk OLSON'S BIG NEW | WE SHIP SAME DAY WE GET YOuR ORDER lease Gialeues Geter 09.08 
; e BARGAIN CATALOG OF 


STOCK PRICE 
QUANTITY | omeer DESCRIPTION Eacn | TOTAL 


WANTED! S $500, 000. 00 


bo mTH ¢ 3 


also a ie 
) Re it 


t 
Wire 


oi MANUFACTURERS and WHOLESALERS 
Here's y € 


w=" OLSON RADIO WAREHOUSE “ATT'N. 1. J. OLSON aaa 


PHONE: JEfferson 9191 . 275 E. Market St., Akron 8, Ohio 


OLSON STORES TO SERVE YOU IN: ADO 
CLEVELAND, OHIO a CHICAGO, ILLINOIS J Aovress POSTAGE 


2620 Euclid Avense 623 w. Rendeiph Street 


ither of thes eitice “ty our Bargain Stores where 
nde eds of othe , OF sor Bu 


TOTAL 
OLSON HAS OVER 150,000 SATISFIED city ZONE_STATE AMOUNT 
CUSTOMERS 


an-is3 


ISON © OLSON RADIO WAREHOUSE + 275. Market St., Akron 8, Ohio 


January, 1953 


Spot TV trouble symptoms at a glance : 
.. «fix them twice as fast! International Short-Wave 


r] (Continued from page 61) 
Now! HANDLE UP TO 90% OF TV 
2345, 1130-1430, 0300-0430 (Fri. only), 
SERVICING BY PICTURE ANALYSIS 22322 sito 
; E 1230-1300 (Fri 


only); English only); 


lists channels of 9.746 (is nearer 
New short cut way of handling television 9.737), 7.000, and 5725 ke. (Kary, 


service can save you hundreds of dollars | pa.) 
worth of time Angola—CR6RI, 4.770, Dundo, veri- 


‘i heii io — = fied with card and letter; operates 
ours of tedious is is only the beginning! ‘ ‘ a 
ime ~- consuming The Pix-O-Fix Guide not onty 1300-1430, also on 7.070 100 watts. 


troubleshooting can helps you locate the trouble quick! T Y r,s > y ) 
4 . be cut to minutes. but then also shows you exactly cour | (N. Z. DX Times) Radio ( lube de 
epairs can be made twice as fast! to fix it. Step-by-step repair instruc- {60 > yor » y= 
Just ‘“‘dial”’ the new Ghirardi PIX. tions follow gre fo the par- A ngola, 11 862, note d to l (30 ¢ lose 
O-FIX TV TROUBLEFINDEK _ ticular component most likely to be down. Radio Clube de Benquela, 9.165 
GUIDE until the ac\ual TV sereen faulty is specified. Quick tests to ap- . 
photo appearing in its ‘‘window’’ ply to it are explained. if part sub- heard closing with “A Portuguesa 
matches the sereen picture on the de- stitution is likely to be more effec. - > ’ ‘. ‘ 
fective set you are repairing The tive than an instrument test, this is 1500. Radio Clube de Huila, Sa da 


proper Trouble Key Number also ap- recommended 2 ire } > ar 4 
"4 Ghirardi’ sy pears on the guide. This directs you PIX-O-FIX is applicable to all Bande ira, still note d neal 10.048 to 
to the tabulation giving all possible television receivers. Operation isclear |§ closedow 530 (Pearce 
causes of this particular trouble and and simple. Money-back guarantee if - d - a 15. = I carce, FE ng gle ind, 
o o the stage or section of the receiver in you're not more than satisfied! others) CR6AA, 7.042, Lobito, Radio- 
which it is most likely to occur, But 


difusora do Lobito, has recorded mu- 


TV TROUBLE NOTE! Chirardi’s PIX-O-FIX is designed and sold as 0 pre | sical program at 1430; heard until 
FINDING GUIDE fessional Tv service device for servicemen— 1530; believe closes 1600; ood, clear 
NOT as a “fix-it-yoursel#” gadget for use by | Signal in South Africa. (Ridgeway) 

Covers 24 common television consumers. WRH says Lobito uses 7.106 and 7.177 
troubles identified by actual Sundays for English 1300-1400. Ridge- 


TY screen photos. 10 DAY Money back Guarantee way, South Africa reports Radio Dia- 


Covers 190 possible causes of . mang, Dundo, CR6RG, now on a new 
these troubles identified and Dept. RN-13 Rinehart Books, Inc., Technical Div. | channel of 7.065, heard 1300-1430, 


localized to the particular 232 Madison Ave., New York 16, N. Y. 
stage of the receiver where Enclosed is $1 for which please rush a PIX-O-FIX TROUBLE FINDER 


GUIDE. If not satisfactory, | will return it postpaid within 10 days 
and you guarantee to refund my $1 


good level. 

Azores Ponta Delgada is now 
scheduled 1500-1600 on 11.090: 1700- 
1900 on 4.865. (WRH) 

Bechuanaland-—ZNB, 8.236, Mafe- 
king, is heard welt 0600-0700, but is 
poor in the 12060-1430 session; relays 
SABC news 0615, 1200. (Ridgeway 
South Africa) 

Belgian Congo—OQ2AB, 11.90, Eliz- 
abethville, is scheduled Sundays only 
0930-1100 (former schedule was O800- 
1000); Radio College, OQ2AC, 7.198, 
Elizabethville, is noted daily 1130 
230; has call in English when closes; 


° | is parallel with 4.98. OTM4, 11.72A, 
TAS eee Leopoldville,- and OTM2, 9.382, open 


= ETROLE daily 1030 in parallel with OTM1 
‘ Que 6.295: close 1600. OTH, 9.211, is heard 
a n d Still | around 1230-1330 closedown. (Ridge- 


way, South Africa) Radio Congo Belge, 


; 9.380, noted from tuning 1530 to close- 
B ect / down with Belgian National Anthem 
ne te 1602 after closing announcements in 
© A wile: BE oo ante 
French, Flemish; news in French 
1545. (Pearce, England) 


they are most likely to occur. 


Covers 253 definite, easily un- N 
m 
derstood remedies for these oe 


troubles Street 


Covers 4,500 words in CAUSE City, Zone, State 


and REMEDY section to ex- PRICE OUTSIDE U.S.A. $1.25 cash—same return privilege. 
plain step by step what to do. -— oe oe ee ee ee ee ee ee ee ee oe ee ee ee ee ee ee oe oe 


Sassanweeernesrrseranersney 


: SURPLUS VALUES 


MOBILE DYNAMOTORS 


(SMALI Zt BRAND NEW 


5.6 volts input, 425 volts @ 373 MA * $27. 95 .2. 
Susan its input, 425 volt a “$1 9.95 ea. 


ALL, SUPPLIED WITH MOUNTING BRACKET) 


G.E. RELAY CONTROL 

(Ideal for Model Controls, Etc.) 
*o ontains a sigma midget 8,000 ohm, relay, (trips 
Wat less than 2 MA), high impedance choke, bi- 
# metal strip, neon pilot and many useful parts 
The sensitive relay alone worth much more than 


Z the total low $1.95 secr, 10 tor $9.90 


WESTINGHOUSE OIL CONDENSER 
10 M.-F .D.—1000 VDC (Marked 440 VA‘ $1 


A terrific bargair 


FILTER ae BARGAIN 


x8 _M.F.D. 600 vde oll compound filled 
NE but s« atche a Only 


BAKELITE CASED MICAS 


Price MFO VDC Price 
18 
2 


4 
26 
rt 


Belgium Brussels is scheduled 
The original — 0500-0700, 17.860, 21.510; 0700-0800 


21.510 (from 0715-0800 also on 15.335): 
IE 1200-1300, 9.745 11.850 1300-1630 
9.745, 11.850 (English 1515); 1630-1830 


. 9 745 5 227) _9) 745 767 
©, TRADE MARK REG. U.S. PAT. OFF. 9.7 15, 11.850; 1830-2000, 9.745, 9.767: 
e. 2000-2045, 9.745, 9.767 (relayed by 

. Here is the original, most reliable Te’ QOCKS . tale . ‘ 

1500 vde Available *. lubricont-cleaner on the mar- OTC, 9.655, Leopoldville, Belgian Con 


teroamp 2500 va rO)* 2 5.9100 9745 NE . Vb ae 
ae Fee 3 once © in 3 sizes: °. ket today . . . developed go); 2045-2100, 9.745 (relayed by OTC 


100 VBE (ima) ; 7800 vae 3 20z.,4 02,8 or. ‘. me ym a —- 9 655) ; 2100-2400, 9.745, 6.035 (relayed 
"* tation. There is no by OTC, 9.655) 

Take the noise out of e substitute for , ; —? . , 

¢ ty .28 me J controls and switches with ®— — QUALITY, try Brazil—A neu Brazilian was heard 

4 Hy 1 Amp, 10KV ped #5 the non-con- *,  QUIETROLE recently testing on 11.862A around 
uctive, non-inflammable product. ~ TODAY! 45 . ‘a : - oF 7; > . 

WIRE WOUND RESISTORS ¢ ‘. 1 445 to after 1600: c alled fre que ntly 

watt onme: #8-80-13aS-aKeaK amt Pre Carried by recognized jobbers... everywhere, | 4S Radio Clube do Estado de Bahia, 

m3 1330:300 730-1K-1.5K, pay *~e and “Radio Sociedad de Bahia”; played 


. °. 
SER Chee) SEDETUOSOSEDESR ...... 55 Oo manufactured by recorded music; not heard lately, how- 


N.Y. AODRESS . ever. A Sao Paulo station is heard 
:PEAK ELECTRONICS CO. | :Q U i 7 TR 0 | E with strong signal on 6.022A from 
. ‘ © . . 
. 
. 


2130; calls “Radiofonico Sao Paulo’; 
| 66 West Broadway, New York 7, N. Y. 


0001 5 KV 


SRI TI HI TR TR ARIAT IAAI OOS AAAI AAAI 


CONDENSERS 
600 vde $4 


ecscecoe of 


es 


we 
¥ - 


PoC CCC CCC CCC CeCe Sees eee ee eee eer 


- 


COMPANY is heard until after 0000; another Sao 


Phone WOrth 2-5439 Spartanburg, South Carolina | Paulo station is being heard on 11.736 


ee | 
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Depend on Mallory 
for 
Approved Precision Quality 


This Service Job 


Will Stay “Sold”! 


pe good reason, too. Mallory FP capacitors were used, They 
are engineered to duplicate the electrical characteristics of the 
original part in any TV or radio set that comes into your shop. 
They will give performance that’s equal to... and often better 
than... the original equipment. You can count on Mallory EP's 


for precision quality ... no call-backs. 


Mallory FP’s are the only fabricated plate capacitors available to 
the replacement market. They ll give you long lasting performance 


.even at 


When you use Matiory FP capacitors for all your service work, you 
can be sure that every job is right the first time. [It just doesn't pay 
to take chances on capacitor performance, Always specify brand 
as well as rating when you order... ask for Mallory and watch 


your call-backs fall away to nothing. It costs no more to be sure 


with Mallory. 


For plastic tubular replacements, ask your distributor for Mallory 
Plascaps®. They will put an end to premature shorts... leakage 


. off center cartridges ... and unsoldered leads. 


MALLORY 


CAPACITORS *« CONTROLS «+ VIBRATORS +« SWITCHES « RESISTORS 


* RECTIFIERS « VIBRAPACK* POWER SUPPLIES © FILTERS 
*Reg. U.S. Pat. Off, 


APPROVED PRECISION PRODUCTS 


P. R. MALLORY & CO, Inc., INDIANAPOLIS 6, INDIANA 


2 with good signals from 1530. (Ridge- 
: P way, South Africa) PRL7, 9.72, Rio de 
if you waut the ‘= Janeiro, leaves this channel! daily 1730 


(Bellington, N.Y.) PRL9, 6.147, the 
BEST MUSIC other Radio Nacional outlet, is usually 
good level around 2000, some QSB. 
; ‘ } (Gaylord, Wn. State) 
possible. you want a | \ ylord, Wn. Sta oa 


Bulgaria—Sofia has replaced 15.330 
with 9.700A has English for North 


- , - America 2000-2030. (Niblack Ind 
C t : , Kary, Pa., others) 
il 0S l . , al ; British Guiana Radio Demerara, 


ZFY, 5.980A, has been heard with 
news 1945; good level in Indiana. 


WORLD'S FINEST i ee 4 (Hord) When this was compiled the 
CUSTOM : j Cable and Wireless, Ltd., transmitter 
AMPLIFIER! ZJA6, 15.075, Georgetown, was being 


heard throughout the world with relay 
of sports events (cricket, racing) from 
ZFY from as early as 1000 to around 
1600; may have ceased these special 
If you want greater listen. Hear a demonstration of broadcasts by now 
ing pleasure from music this unique, patented in- Get your FREE copy of Sueme—Radie Meneses, <4TT%. te 
. you want the labora- strument... learn how “LOST INSTRUMENTS good level in New Zealand 1000-1015 
tory perfection of the easily it can become the eal cam aatesical di with English. (N. Z. DX Times) Noted 
MCINTOSH AMPLIFIER... heart of your own cus- ‘ f what co look for on 9.54 from 0930 with programs in 
acclaimed by leading ean in high-fidelity reproduc: English, recorded music: has news 
musicians, recording tom —— Sor tte Stee pipiens 1000 by man, followed by weather re- 
engineers and those for radio, records, rv ye port and program preview for next 
laboratories where Of tape. Write today for day; closes 1015A; calls “This the 
measurement of sound the name of a McIntosh Burma Broadcasting Service (Ridge 
is critical. dealer nearest you. rs way, South Africa) 
Ceulon Radio Ceulon has strong 
signal 0100 with native vocal music; 
heard in English 0200. (Pearce, Eng 


# ; land) Still noted opening 2045 on 11.- 

|<] t | LABORATORY, Inc. Sm ? 9%. (Senderemn, Australia, others) 
. This outlet normally closes 1145A but 

il 0S 1 322 Water St., Binghamton, N.Y on Thursdays runs to 1215 closedown 


(Fuller, R.1.) VOA relay ire sched- 
NOW—Get this expert SELF-TRAINING in uled for 15.120 at 0730-0830 and on 


50W-2 amplifier 


| 11.975 at 1030-1100, ‘th to India- 
RADIO SERVICING Pakistan 
| Chile—Punta Arenas, CE92 200A, 


by ABRAHAM MARCUS ‘ ‘ : % ie eal 
co-author of famous “Elements of Radio” Studio Microphones = Renee With Saks ' 


. 9 ‘ 99 - 
which has sold over 800,000 copies! . call 2100, closes 2200 
Here ix every det ou need to know at P.A. Prices | Santiago, has very strong 
eee ee See Ke i ih ortea , , to close at 2400. Radio Mip 
Santiago, is heard at 


Ideal for 4 2330: vives ¢ ill at 2300 an 
BROADCASTING | nal deteriorates after 2331 


| way, South Africa 
RECORDING Rowe tego 


| radio y. 15.06V. noted 
PUBLIC ADDRESS ’ with news 0400 and O830, stronge1 


‘ the HOW and WHY {: Elec “The ultimate in micro- 0400 (Pearce, England) Rev ised 
tron Tubes Dricule I Ve . how lity,” 
er 1 P be phone quality, soys schedules for En: Pe sh periods from 
‘Rectitier Cirewits Evan Rushing, sound Radio Peking are 1730. 6.100. 7.500 

an . bing * gle ® “Detector Clr engineer of the Hotel - - -_ a woe Sa 
sn Hn eg Y  eteh . New Yorker. 9040, 10 260, 11.690 : 15.060, 15.170 
to read, 16 Big verre ‘ In rod @ Shout right into the 0400, 10.260, 11.690. 15.060: O830. 11.- 
Chapters, 121 lg ne Amptitier circuits a new Amperite Micro- 690. 15.060. (N. Z. DX Tin 
Sections 4007 oscintator Civeuits erry ‘ hone—or stand 2 feet | , . ’ — 
Show-How' 4 phone "oe ° | Colombia Radiodifu a icional 
Diagrams } ; 


. iv 
sosda 75 , - away—reproduction is ‘) ) ; } 
pages of prac trol Circuits. \ ‘ \ vA always perfect. 1] de Colombia en Bog i noted moved 
Tone, N ‘ ' t ‘ 


tical radio in- © Not affected by peers to 6.183 from 6.203. (Stark Texas) 


struction \ ‘ em 1 = 
ne, ony climotic conditions. han Curacao—PJC2, 5.010 Wi llemstad, 
testing instruments e Guaranteed to with- RBLG—200 ohms noted at fair | 
he: ~ stand severe “knocking RBHG—Hi imp on Wednesdays U00 ) (Croston 
cround. List $42.00 | Pa 
Get this authoritative radio repair handbook today! Coupor . Cyprus Asharq-al-Adna imassol, 
days. Mail it NOW. — Kontak” Mikes noted 2255 on 6.790, 6.170. (Kary. Pa.) 
Model SKH, list $12.00 CO 


, Dept. M-RTN-153 Model KKH, list $18.00 =o , , 
70 Fifth Ave., New York 11, N. Y. 9550 with Radio Moscow relay 1820 


nt me, for 10 DAYS’ FREE TRIAL 1930, with own program 1930-2030, and 
ay Anes ~~ a” then resuming relay from Moscow; is 
directed to North America. (Grenell, 
Ohio) Has second period r North 
-, | America at 2300. (Bellington, N.Y 

AmPERITE (mpany others) 
— 561 BROADWAY « NEW YORK 12 N Denmark—OZU, 26, relays Home 
WITH COUPON anada Atlas Radio Corp., lid., 560 King St ron Service on Mon. and Fri. 1315-1615 
other days 1240-1615. OZF, 9.52, is 


, evel with English session 
echoslovakia Prague S eard on 


ntroductory Ofer. 


Special wrie tor Special Intro folder 


Vi 
er; ond +poge WS 
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BUY TEST EQUIPMENT 


ON THIS RADICALLY NEW 


TIME PAYMENT PLA 
NO INTEREST! - NO CARRYING CHARGES!! 


USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW 


Supe rors New VO LT OHM ponies “5 T u at T e gE 
Model 7 70 Model TV-11 
@ Uses the new self-cleaning Lever 


Action Switches for individual ele 
ment testing. Because all elements 
L— are numbered according to pin num 


Sey rare ohms per volt _ ber in the RMA base numbering sys 

( 1 ‘ tem, the user can instantly identify 

arate 1 Mil. PD’ Arsonva Y . : _y which element Is under test. Tubes 

, : : ~ having tapped filaments and tubes 

with filaments terminating in more 

than one pin are truly tested with 

the Model TV-11 as any of the pins 

be placed in the neutral posi 

when necessary. @.Uses no 

‘ ~ bination type sockets Instead 

6 A.C VOLTAGE RANGES: — ; ndividual sockets are used for each 

olts, . type of tube Thus it is Impossible 

6 D.C VOLTAGE RANGES: 7 , ’ amage a tube by inserting it in 

ts. — - the wrong socket. @ Free-moving 

43.C rity RANGES mr i : built-in roll chart provides complete 

2 RESISTANCE ‘RANGES sale _ data for all tubes. @ Phono jack 

= = . t or nt panel for plugging in either 

Model 770 is an accu- 8 The Model 770 comes complete | Oyerates on 105-130 Volt yhones or external amplifier detects 

rate pocket-size V.0.M. with self-contained batteries, test | 60 Cycles A.C. Hand-rubbed micre phonic tubes or noise due to 

Measures only 3%'x 90 leads and all operating instruc- | oak cabinet complete with u elements and loose external 
portable cover nnections 


5% K2"4 tions. 


Superior’s New Superior’s New 


JUNIOR SUPER-METER | TV BAR GENERATOR 


MOST COMPLETE AND COMPACT MULTI- | THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!! 
SERVICE INSTRUMENT EVER DESIGNED aaa 


Measures : * Voltage * Decibel Ta, ‘ * 
¢ Capacity © Resistance Wem ‘aml Connects direct to an- 


* Current *inductanc 

* Reactance nee & tenna post. No connec- 
Ee ee ee a tion inside receiver. 

2100/1500 2000 Volt Re tance 

000/100,000 ohn s. 0-10 Megohms 


Features. 
when no 
ait © i'r 


terr 


‘ 
ati fest. leads and instruc- 
tions 


ality of electrolytic co 


a “ ‘ ms nae othe . ? . 
Megohms. Inductance: .5 Henry—5 TV Bar Generator comes com- 5 95 
Handsome round cornered Henries 30 Henries—10 K Henries plete with shielded leads ard 
ya bakelite case 3 ‘us Good-Bad scale for P 1 detailed operating instr NET - NET 
57 complete with 40 : ° _” I tions Only N 


NEW TIME PAYMENT PLAN 


Model 670-A MOSS ELECTRONIC DISTRIBUTING CO., INC. 


A COMBINATION VOLT-OHM MIL- Dept. 8-42, 38 Murray Street, New York 7, N. Y. 
LIAMMETER PLUS CAPACITY RE- ' 
ACTANCE INDUCTANCE AND DEC- 

IBEL MEASUREMENTS 


SPECIFICATIONS: 
D.C. VOLTS: 6 to 1 150/75 ‘ . 
MODEL TV.-tt 


MODEL 0 


A.C. VOLTS: 06 : 

000 Volt JUNIOR SUPER METER 
oureuy VOLTS: 0 } t ! 
TELEVISION BAR GENERATOR 
D.c CURKENT: ; 1 
RESISTANCE arty pee 

4 n pa 


capacity: : 


REACTANCE: 


INDUCTANCE: 1 


DECIBELS: —6 to +18 + +88 +34 to 

The Model 670-A comes ADDED FEATURE: 
housed in a ruger The Model 670-A includes a 
erackle-finished steel cab: $ 40 special GOOD-BAD scale for 
oo Ae yp BA ~ checking the quality of elec- 
trolytic condensers ot a test 


structions. Size 6',°x9'4 c 
u4'y potential of 150 Volts. 
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Bert TV tun Quality 


AMPHENOL 


ANTENNAS 


AMPHENOL 
TUBULAR 
TWIN-LEAD 


This combination of the famous Amphenol Inline Antenna 
and the extremely low-loss Amphenol Tubular Twin-Lead 
permits any TV set to present the best picture it possibly can 

The Ariphenol Inline is the superior all-channel antenna 
The Inline has uniform gain over the entire range of 
VHF channels —less variation than the 3 decibel change 
which determines “fuzziness.” Its strong forward reception 
lobe practically eliminates any pick-up of unwanted 
secondary or reflected signals 

The Amphenol Tubular Twin-Lead provides very low-loss 
and constant impedance. The tubular construction minimizes 
the effect of moisture and dirt deposits on the concentrated field 
of energy and ends weather interference. Because of these 
characteristics, Amphenol Tubular Twin-Lead has been 
recommended by leading TV manufacturers and authorities 
for any installation where UHF is, or will be, available 


Nominal Impedance 300 ohms 
Velocity of Propagation 84% 
Attenuation db/100 fee 30 me — 
60 me — 
ae rae see 100 me 
concentrated field of eneraey between . 200 mc 
twe conducto h are 7 strand 400 mc 
#28 copper weld wire, is contained b 500 mc 
the tubular construction, This i 700 
field of energy is unaffected by any ex- me 
flerior ¢ md fions, 900 mec 


AMERICAN PHENOLIC CORPORATION 
1630 SOUTH S4TH AVENUE + CHICAGO 50, ILLINOIS 


cAM PHENOL 
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scheduled to South America, Mon., Wed., Fri. 1730-1830: 
to North America daily 2030-2130, 2200-2300: for Faroe 
Islands. Sun. only 0900-1000; for Danish ships Mon., Wed., 
Fri., 1830-1850, 2130-2150, 2300-2320, and Tue., Thur., Sat 
1200-1220. OZH4, 15.165, for Middle East, India, Burma. 
Malaya, Indonesia, Tue., Thur., Sat. 0900-1000, for Danish 
ships same days 1000-1020. OZH, 15.18, for Far East, Aus- 
tralia, New Zealand, Tue., Thur., Sat. 0400-0500, for Dan 
ish ships same days 0500-0520; for Africa and Near East 
Mon., Fri., 1200-1300 Reports are sought (Gade-Joer 
gensen, Denmark) 

Dutch New Guinea—Radio Omroe p Neuw Guinea, 7.126 
Hollandia, lists schedule of 0430-0700. Saturday also 2100 
2300. (Scheiner, N.J.) 

Ecuado: HCJB, 11.915, noted 2100-2130 with religious 
program. (Simpson, Kans.) HC4AS, 4.203, Bolivar, ‘ 
Voz de las Caras,” is noted signing off weekdavs 
(Robbins, Ind.) 

El Salvador—-YSASA, 11.95A, San Salvador, noted around 
1830. (Bellington, N.Y.) Gives medium-wave call of YSAS 
heard by 0930 and goes past 1700. (Stark, Texas) YSDR 
1.797, Santa Ana, noted with fair level gning off 2210 
(Robbins, Ind.) 

Ethiopia—The schedule of Radio Addis Ababa, 15.040AV 
appears to be rather irregular; has been heard signing on 
in English 1102; on another day had a missionary program 


lin English when tuned 1032: is identifying more fre quent 


ly in English now, and some days has English news 1403A: 
sign-off varies. (Pearce, England) Was recently measured 
15.036, but varies. Noted parallel on 6.42, latter quite 
good from 1230 onwards. (Ridgeway, South Africa) QRA 
is Box 1364, Addis Ababa, Ethiopia. (N. Z. DX Times) 

Finland—O1X2, 9.555, Helsinki, heard 2345 with Finnish 
news and music. (Sanderson, Australia) Noted on this 
channel opening 2200 with news. (Annala, Oregon) 

France—Paris noted signing on in French with “La 
Marseillaise’ 0915 on 15.400 and 17.850. (Pearce, England) 
Paris is scheduled to Britain daily 0245 on 7.240, 6.145; 
1445 on 11.970; Sundays 0800-0900 on 7.240. (Catch, Eng- 
land) 

Fr. Equatorial Africa—Radio Chad, Brazzaville, is noted 
on 15.596 at 0030-0130; Radio A.E.F. is heard on 9.96 
15.596, 6.024 at 1200-1500. (Ridgeway, South Africa) 

Fr. Morocco—-Radio Maroc, 6.006, Rabat, is fair to good 
level around 0200-0300 with native session. (Saylor, Va.) 

Fr. West Africa—Radio Francaise Africa Occidental 
9.560, Dakar, noted signing on in French after a march at 
0200, then in native African talks and music; noted on 
11.896 at 0230. (Pearce, England) The 11.896 outlet opens 
1400 with French programs; high level to 1800 closedown 
(Ridgeway, South Africa) The 9.560 outlet is heard as 
early as 1530 to 1730 when closes with martial tune 
(Levy, N.Y., Kary, Pa., others) 

Germany—N ordwestdeutscher Rundfunk, Hamburg, 
noted on 11.795 in parallel with 7.290 when tuned 0900 
had choral concert from Hanover; was strong on 6.270 
with orchestral music when tuned 0345 Berlin, 7.150, 
Democratische Republic, noted 0115 with news in German 
call 0121, then dance and light music. (Pearce, England) 

Greece—Kozani, 7.970, is heard in Sweden at 1335 with 
recorded music; CWQRM. (Malmo DX-aren, Sweden) La- 
rissa, 6.760, relays news in Greek from Radio Athens 
2330-2340. Athens Forces Station, 6.330, noted with re 
corded music 2357. (Kary, Pa.) Radio Athens, 7.300, heard 
with news 2300; on 9.607 with news (to North America) 
1935-1950A. (Pelegri, N.Y.) 

Guatemala—Officials list TGN, 580 ke.; TGNA, 5.9525; 
TGNB, 9.668, and TGNC, 11.850; say “for our English 
short-wave broadcast we use only the call TGNA.” (Fer- 
guson, N.C.) 

Hong-Kong—ZBW3, 9.525, noted 0430 with “Cantonese 
by Radio,” then musical interlude. (Sanderson, Australia) 
Noted 0900 at good strength relaying BBC's “Radio News- 
reel.’ (Balbi, Calif.) 

India—-Latest schedules received airmail from Delhi for 
All India Radio’s External Services are—-To East and 
Southeast Asia 1930-2000, 11.850, 9.630; 2030-2200, 17.740 
15.160; 0600-0815, 17.740, 15.190; 0830-0945, 15.190, 11.780. 

(Continued on page 136) 
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instruments falls within 60 ke. to 100 
ke. For most radio and TV service ap- 


is seldom necess iry to go 


order to work with any pattern 
presented on the screen, the pattern 
should be held stationary With the 
Range Frequency” control, it is pos 
sible with some patience to adjust the 
frequency of the saw-tooth generato1 
until it exactly equals (or in exact 
multiple of) the frequency of the ap- 
plied vertical signal. But, unless this 
control is constantly adjusted, the fre 
quency of the saw th enerato1 
will change (even if onl; few cycles) 
and the pattern will 
To keep the trace o1 ittern stead) 
without constant adjustment any 
control, a portion of the incoming sig 
nal is fed to the saw-tooth generator 
and serve to lock the generator in 
The Syne" control enables the opera- 
to vary the amount of synchroniz- 
ing signal fed to the sweep oscillator 
The optimum position for this control 
l at that point where the smallest 
amount of syne signal causes the pat- 


tern to become stationary Thus, you 


start with the “Sync” control at zero 


and slowly turn it to the right (clock 
wise) until the pattern locks-in. (It is 
important before using the “Syn 
control to adjust the “Range 
quency” until the pattern 

being stationary.) 

The three controls just describes 
and especially the “Syne” control, are 
to be used in conjunction with 
“Function” switch situated just 
then The “Function” switch is 
9-position switch which controls the 
power input and selects the desired 
horizontal deflection signal. The powet 
is off in the “Off position of the 
switch and is on in the remaining four 
positions. In addition, the switch makes 
the followir connections in its 5 po 
sitions 

.. “Oe Opens the circul 
power input 


Electronic Measurement Corp.'s Model 690. 


ge ee emaa 
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Serutccement — BOOST YOUR INCOME - 


SAVE HUNDREDS of DOLLARS 


—these TRANSVISION Instruments are real necessities—a ‘‘must”’ 
for your shop if you are not to throw good money away. 


Here’s why: — 


1. TESTING—you can accurately test Cathode Ray Tubes 

2. REACTIVATING—you can save many dim or worn out tubes by reactivation. 

3. SPARKING OUT ELECTRICAL LEAKAGE — many Cathode Ray Tubes develop 
electrical leakage. This can now be repaired 


crkT TESTER-REACTIVATOR-SPARKER 


3 Instruments in 1, making a com- 
plete CRT testing and repair unit. 


Compact, dependable, profitable. TEA 8¥4:10. 


Ca.t 
It's a combination of the Transvision TesvenReacrivaron Sparker 
TESTER-REACTIVATOR plus A SPARKER in ee 


one handy instrument. It TESTS PIc- 
TURE TUBES—measures Cathode emis- 
sion, locates shorts between elements, 
locates high resistance shorts or leakage 
as high as 4 megohms. REACTIV ATES 
DIM TUBES. SPARKS OUT 

ELECTRICAL LEAKAGI 


in picture tubes. 95 


Fully Guaranteed net 


cet TESTER-REACTIVATOR 
2 Instruments in 1. As a REACTIVATOR it renews brightness, 
sharpness, and detail of old dim CR Tubes, without removal 


of tube. It's also an accurate TESTER: Measures Cathode 
emission, locates shorts between elements, locates 


high resistance shorts or leakage as high as 3 S 95 
megzobms. 110V-G0 cycles; wt. 3 Ibs. Fully 


It BPE A Ramen Guaranteed 


RT TESTER-SPARKER 


2 Instruments in 1. As a PICTURE TUBE SPARKER, irc 
sparks out electrical leakage between elements. Saves 
many picture tubes and small tubes which would usu 
ally be discarded. Cathode-grid leakage is an especially 
common occurrence. The Sparker also gives a rapid 
check of gas condition of the tube 


net 


As a TESTER it provides a variable 8,000 


14,000 D.C, supply—useful for analyzing $95 
net 


hard-to-solve deflection problems. Fully 
Guaranteed 


FIELD STRENGTH METER ‘°° 


stations 
Make more efficient, more profitable 


save half the work, with the Transvision Field Strength 
Meter Especially vood for fringe aréas measures field 
strength as low as 10 microvolts. A great buy 


at this low price ‘59 
Model FSM-1, complete with tubes net 
Order direct from TRANSVISION, INC., New Rochelle, N. Y 


Se ee eeeeeeeeeeeeseeeseseseseesees DIICH THIS COUPON *******eeeeeeeeenreseenscneeeanes 


TRANSVISION, INC., Dept. Rn 5 NEW ROCHELLE, N. Y. 


IV installations, and 


Please send 


$ deposit enclosed; send C.0.D in full enclosed; send prepaid 


Name Address 


POSSESS EEE EERE EEE SEES E EERE EERE PRR 
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GIANT BARGAIN 


WE'RE 


BECAUSE SPECIALISTS in TV ANTENNAS 


ACCESSORIES, EQUIPMENT FOR ALL LOCATIONS 


ROCKET 5 ELEMENT YAGI 


2. “Int. Sync”’—A linea or saw- 
tooth) sweep voltage is applied to the 
horizontal amplifier. At the same time, 
a portion of the “Vert. Input” signal 
is fed into the sweep oscillator through 


Amazing New Motorless 


TV ANTENNA 


All Channel TV RECEPTION 
IN ALL DIRECTIONS 


Rocket 
DIRECTRONIC 
MOTORLESS 
TV ANTENNA 

360° Electrically th, 


the “Sync” control. If the frequency 
of the applied (or “Vert. Input”) sig- 
nal is near sweep frequency, the pat- 
tern can be locked 
screen of the cathode-ray 
3. “*Line The 
sweep still applied to 
deflection plates through the hor 
tal amplifier. However 
chronizing voltage is not 
the incoming signal, but 
cycle power line. The 60-cycl 
is injected into the 
through the “Sync” control and there- 
fore locks the illator in 
sync with the line frequency. Thi 


Excellent Pictures in Fringe Areas 


steady on the 
tube 

tooth 
the 


1zon- 


saw 


Sync’ 


$3.95 


$6.95 number 
$7.95 sired 


Rocket 35-foot Mast Kit 


voltage is 


now, the syn- 
Irom 
the 60- 


voltage 


taken 


irom 


sweep ost illator 


AX-599 D0, 
% rectronic as 
Shown 
$] 6-25 
Beam Selector 
Prov tte ‘ 


saw-tooth os 


Switched Beam includ y Finis, mast conne ‘ 
Motors 
35-Foot 25-Foot 
Sears Roe a 11” 
Picture tnstantly 
iets iitedieacien e LOWEST PRICES ON : 
So ation Nout poece ‘aug ANTENNA ACCESSORIES concatenate gy He yg pans 


subhart 


Root Orientation 
Mast Kit Mast Kit 
Flick of Switeh Clears 
foxdel quencies ol 


os cycles, and for other 
60 cycles 


1. “Ret 
voltage is still active 


Mode! AX-8® Dir $10.35 
Rocket ALL CHANNEL 
— CONICALS pe 
rd lu ket Open | os a syne! 

10 


The saw-tooth 


However 


Sync” sweep 
now, 
ronizing pulse can be obtained 
external 

circult 


injected 

through the 
The setting of 
still 


and-off Screw : niy from an signal 
| Bracket ‘ e 
Bracket i the sweep 
ee eee Cae Sync” terminal 
“Sync control 


this syne 


into 
“Ext 
the 
how much of 
the saw-tooth oscillator 

5. “Hori Amp In thi 
OF CLEVELAND the saw-tooth voltage of cecilio 


scope’s sweep renerato aiscon 
THE HOUSE OF TV VALUES ca d from the hor “ee il smplifi r 
101 Delco Bidg. Cleveland 3, Ohio 


CLEVELAND, OHIO 
’ rder please Mone k ‘ determines 
Prices Subject to Change Without Notice 


puise reacnes 


position 


FREE 


exTRA cosT 


and the beam is stationary at the 
center ol 
spot. To obtain any 
tion of the beam, an external 
must be applied to the “Horiz 
terminal at the front of the 
This signal will be 
horizontal amplifie and ap 
the horizontal deflection 
plates of the cathode-ray 
The 
technician 
Amp.’ 


receive! 


the screen in a small, round 
deflec 
signal 
Input” 


oscillo 


horizontal 


scope amplified 
by the 
plied to 
Tube 
most f1 
will 


equent use 
make of 
will be in 
Neal 
signal generators supply thei 


deflection volt ige for the 


= ___- position 
TO CO4st- alignment 
An extra hand for Radio 
and Television Technicians 


HA 


cvcle 
scope and this should be used 


erence to any 60-cycle saw-toot! 
may 


xc ption 


cope 


sine-wave voltage the oscillo 
be capable of supplying. (An « 
when the ost 


to this occurs lloscope 


the form 


contains specific provision, in 
control, enabling it to 


phase d 


phasing 
propel ly 


of a 
ce velop a 
The “Function” 
venience that is not 
ployed. In a number of 
the turning 
handled by a 
Another two-position switch 
then govern 
ages are internally or 
tained. Or internal 
sync, and line syne might be combined 
in a three-position switch. There are a 
number of ways of handling this sit 
uation and they vary from m 
turer to manufacturer 
On either side of the 
switch in Fig. 1 are the 
for the vertical and horizontal 
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pattern.) 


@ TRIGGER RANGE SELECTOR switch is a con- 
@ Makes Service More Efficient 


@ Fully Guaranteed 


universally em 


OS il SCO sS 
@ Increases Profits cilloscopes, 
f 


on or off of the power is 


idea! For 
“TV TECHNICIANS “MAINTENANCE TECHNICIANS 
SOUND TECHNICIANS “HAMS 
BROADCAST ENGINEERS SEXPERIMENTERS 


separate togg! switch 
might 
syne volt 


extends useful life 
of older TV tubes! 


whether the 
externally ob 


Available ef your seerest perts jobber 


Model 3A = 1.000 ohms/volt syne, external 
ncluding probe and ground lead - $32.75 


Mode! 38 - 20.000 ohms/volt 


manufactured by including probe and ground leed - $35.50 


Chicago 25, Illinois 
Manufacturers of Electronic Equipment Since 1928 


2 unufa 
JERSEY CITY TECHNICAL 
LABORATORY 
880 Bergen Ave. Jersey City 6, N. J. 


; Fur ction 
rain controls 


ampli 


“Start Thuis New lear WIGHT! 


speciry Walter Ashe 


: ON YOUR REQUISITION. 
TM GOING TO PUT LETS REQUISITION \ THEY KNOW THE SCORE 
THIS CLASS Calter Ashe ON MY NEW TEST INSTRUMENTS) ON THESE DEALS! 
ROOM COULD | BID LIST FOR MY TO MODERNIZE or’ 
STAND SOME NEW EQUIPMENT! THIS SHOP ; as 
NEW 


Industries and schools everywhere are wisely turning to Walter Ashe 
for the answer to their new equipment needs. The reason is clear. At 
Walter Ashe stocks are complete—deliveries prompt—helpful service 
a habit, not an empty phrase. If you have used, factory-built test equip- 
ment, see us about a “Surprise” trade-in allowance. Wire, write, phone 
or use the handy coupon below. 


HICKOK HICKOK — aunk Ga . 
MODEL 539-A MODEL 209-A . 


Universal Crystal Controlled 
Signal generator 
Shpg. wt. 40 Ibs. 


Electronic Volt-Ohm- 
Capacity-Milliammeter 
Features large 9 inch meter. 


“ei $971.50 “St $132.50 2 ee = $186.00 


WALTER ASHE RADIO CO 
1125 Pine St., St. Lovis 1, Mo 


Professional Laboratory 
type tube tester 
Shpg. wt. 39 Ibs 


All prices f. 0. b. St. Louis 


Phone CHestnut 1125 


RADIO CO. FREE CATALOG! 


1125 PINE $T.¢ ST. LOUIS 1. MO. Send for your 


copy today. 


Se eee eeeneaesees, 
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MODEL 
600 


B:.W 
Dip 
Meter 


Frequency Range—1.75 to 
260 MC. in 5 Bands 
Adjustable Sensitivity Control 
Wedge-shaped for Easy Ac- 
cess in Hard-to-get-at Places 
Rust Proof Chassis, Sturdy 
Aluminum Case 

Monitoring Jack and Diode 
Switch 

Powered by 110 V. A.C. Line 


A HIGHLY USEFUL INSTRUMENT 
FOR THE 


Service Man « Experimenter 


Lab. Technician ¢ Engi e Amateyu 


The New B & W Mode! 600 Dip Meter pro- 
vides you with a convenient means of doing 
the job in ao min mum of time with dependable 
occuracy. 

It is an extremely sensitive and reliable piece 
of test equipment having innumerable uses in 
the Ham Shack, Service Shop, Electronic Lab- 
oratory, or Production Plant. 

Armed with this versatile and indispensable 
instrument, you eliminate the gquess-work dur- 
ing measurement of—tank circuit frequencies, 
antennas, feed line systems, porasitics, and 
other pertinent tuned circuit characteristics, 
with speed and accuracy. 

The handy instruction manual furnished with 
each instrument covers full information on how 
to use the Model 600 as an Absorption Meter, 
Auxiliary Signal Generator, R. F. Signal Moni- 
tor, and several special applications as well, 
See it at all leading electronic parts distribu- 
tors throughout the U. S. A. and Canada; or 
write for descriptive bulletin, 


BARKER & WILLIAMSON, Inc. 


237 Fairfield Ave.,Upper Darby, Pa. 


fiers and their function is indicated 
in Fig. 1. Just beneath the “Vert. 
Gain” control is the “Vert. Attenua-, 
tor’ switch. This is a voltage divider 
network which limits the amount of 
vertical input signal reaching the first 
vertical amplifier There are four 
switch positions labeled: .5, 5, 50, and 
500 These figures the 
maximum value of input signal that 
should be applied with the switch in 
Thus, with the attenua- 
tor switch in the .5 position 
having an amplitude ere 
volt r.m.s. should be applied to the 
“Vert. Input’ (and 
Excess voltage on any range 
distorted 


volts indicate 


each position 
no signal 
iter than 

terminal ground) 
may 
may 
the 


pro- 
duce a 
sibly 

hand, setting the 
high ay at 
voltage of 

Which is 
words, do not set the 


pattern o1 Ppos- 


cause damage On other 


control pointer too 

volts for an input 
30 volts--will produce a 
other 


too high 


SOO 
pattern too small. In 
control 
low 

“Vert. Attenuator 
the applic d 
Gain” 


or too 

The 
ceives 
‘Vert 
tenuator 


switch re- 
the 
the at- 
considered 


signal before 
Hence 
switch may be 
adjustment with the 
potentiometer as its vernie! 

The last remaining control on 
front panel of instrument (Fig 
1) is the “Horiz. Sens.” switch. This 
2-position switch is in series with the 
line from the “Horiz. Input” terminal 
to the horizontal amplifier. The “Horiz. 
Sens.” is marked “High” for the closed 
switch At this setting the 
full signal is fed to the horizontal 
amplifier. The system is thus 
sensitive with the switch in the “High” 
position and any applied sig- 
nal maximum amplification 
vided, of that the 
Gain” control is turned up, 

The “Horiz. Sens.” switch is marked 
“Low” for the open position of the 
switch and a 12-megohm resistor is 
placed in series with the input to the 
“Horiz. Gain” control 

These markings of “High” 
“Low” can be very confusing since 
they refer to the sensitivity of the 
horizontal amplifier system and not to 
the applied voltages. Actually, strong 
applied to this system 


control 


a rough 


the 
this 


position 


most 


affords 

(pro- 
“Horiz. 
too) 


course, 


and 


voltages are 


(Top right) General Electric's Type ST-2A 
5” scope. (Center) G-E’s Model ST-2B 5” 


unit. (Bottom right) The same company’s 
Type ST-2C 5” model. (Below) G-E’s YNA-4. 


a I OW 


with the switch in the 
with a 


position 
voltage am- 
plification is required the other 
hand, with a weak applied signal, the 
“Horiz. Sens.” set 
“High.” 
Not all 
controls In 
applied voltage 
spective amplifier. When 
instruments be careful no 
too much voltage otherwis« 
and possible damage may 
maximum voltage that 
handle 
instruction n 
view the 


since strong less 


On 
switch would be 


attenuator 


instruments the 


scopes possess 
some 


goes directly to its 


safe 
loscope can will us 
the 
it is desired t 
high 
suitable value 
network such as shown in Fi 
At the bottom of the sc 
in Fig. 1 there are 
through which 
to the instrument 
for ground; the functions of t 
indicated in the illu 


Alternate Control Names 


The foregoing controls have all been 
part of instrument. While other 
instruments have essentially the 


stated in 
voltages reduce them 


by the use of 


Six termina 
connectiolr i 


circult 


posts are 


one 


same 
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ALL TUBES are guar- 
anteed for ome year .. . 
individually boxed. Very 
may 4 BRANDS available 


———> TUBES ike: 


FREE OFFER! 5 Ibs. of good usable radio prec n ports with every TUBES and PARTS 


6 Boset 


100 tubes ordered; a kit of assorted radio repair 
hardware free with every 50 tubes ordered! 


CDeG ea 8% 
606 
6D8G 
6ES 


BS 


n . 
866A 1616 


12 
12 
l 
l 
12 
2 
l 
! 
1 
l 


a ; 69¢ 
a ge 


17S? 


14A 
14af? 
1486 
1488 


TV PICTURE TUBES 


Send us your duds COLLECT up to 70 tbs. via Railway 
Express one dud shipments over 70 Ibs. by truck. 
NE FULL YEAR GUARANTEE Ali Types 
SIZE 
16-inch 
17-tnch 
19-inch 
20-Inch 
21-tnch 


300 OHMTWINLEAD 


55 Mil 1,000 ft. Only $10°5 


20 GAUGE, 80 MIL WEB 1000 ft. $16.95 
100 ft. 1.89 


TV SET SPECIALS! 
“FAMOUS NAME TELEVISION SETS’"§ 


* Automatic Gain 
Control 
* Saw Tooth AFC 


69 
aT 49 
6st‘ ‘9 
2] 


6SF5GT 

BEST BRANDS 
a 

BEST PRICES 


TUBE KITS 


2} 304, 174, 1R5, 
7 List Vatue $8 be. _ Kit onty. 
3$4, 174, 185, 1R5. 


rf YY 
SIZE 
10-inch 
12-Inch 
14-inch s 
T-Inch 95 | 
15-Inch S 


MISCELLANEOUS BUYS 


1. F. TRANSFORMER 456 Ke. 19¢ 
PILOT LIGHTS, Type No. 47 
10 for 39c 100 for $2.95 
VOLUME CONTROLS with switch, 
2° shaft 1 meg, Yo meg, meg 34c 
SINGLE ION TRAPS ea. 15¢ 
OUTPUT TRANSFORMER 
for SOL6 29¢ 
for 6V6 39c 
UNIVERSAL OUTPUT TRANS- 


List Vaiue $7.80. 4 Tube Kit. 
1U4, 354, 155, 1R5. List Vatue 
$7.80. All peur Tubes for 

3V4, 1R5, 185, 1T 

List Value $7.80. an for 

tes 1U5, 3V4, 1R5, as 4. 

-DC Portable Kit. All 
TAs. — 12BE6, ssws, 50B5. 


5 Tube 
sszscr. 12saQ7GT, i2SK7G, 
5 Tubes for 


_— TV ANTENNAS 


om 8 Element Conical $295 


only 
“10 Element conical . . . rugged 
only $3.95 
7.75 


; / PLUS 
YouR 
puD 


50L6GT, 
12SA7G. 


c ——— throughout 
Double bay array, with stacking bars 
4 Bay array, with harness and stacking bars 


NEW DAVIS SUPER-VISION 


$ 
$14.95 


TV ANTENNA 


Unbeatable for tringe area and 0X 
The onty television antenna with a 
money-back guarantee. With the new 
Electronic Dipole Separators, $ 

less mast T 995 
S° aluminum mast heavy gauge 1'4" 
diam. with interlocking end. Slip twe 


sections together for a ten 
tooter each 90« 


Famous Make Folded Dipole Inline Antenna 
— no assembly necessary—elements snap in 

ace with guaranteed positive lock. At this 
ow price, we cannot mention manufac- 
turer's name ONLY 


Fringe Area DOUBLE *‘V"’ 


TV ANTENNA KIT 


High Gain, Best Pictures Possible . 
complete with 300 ohm tine, Insulators, 
guy wire, hardware, tull size antenna 


$ 


Outdoor TV Antenna Special! 


95 


Complete 


FORMER, 12 watt 


WELLER SOLDER GUN 
3 SPEED G. |. CHANGER 
6 foot LINE CORD UL 
TV INTERLOCK CORDS 


CHIMNEY MOUNT for TV ant. 
$8.95 
24.95 
10 for $1.95 

ea. 49c 


* Standard Coil 
Tuner adaptable 
toUHF 

* Transformer-oper- 
ated throughout 

no selentum 
Rectifiers. 
* All the exclusive 


98c 


RESISTOR KITS 


i 


Insulated 4, 1 and 2 watt assortment 
of most used values, 1.R.C. Ohmite, 
Stackpole, Speer, etc. 100 for $995 


features of most 
expensive sets 
* Meet all Standard RTMA soqutoomonte 
° Finished in tuxurious maheo 
* Manufacturer Licensed un 
17” Table Model now onty 
20° Table Model now one 
21° Table Medel now ent 
Console Sets $20.00 additional. 
Limed Oak Finish 


a" dd CONVERSION KIT 


Consisting of rectangular 
tube, 70 DEGREE YOKE, 


P. M. SPEAKERS 


12” 


17500 cps. response; 8 ohm VC. 


with double length $ tt. mast. 
BRANDS. Individually Packed. 
= 


- 
! 
\\ 
a 
15 
¢ SPECIAL PR 


cE 


COAXIAL PM SPEAKERS 

$12.95 ea. High Fidelity with high 
pass filter attached. 20 watt; 40- 
Very best quality— NATIONAL 


- $3.23 


Beautiful Mask and FLY- 
BACK TRANS- $3195 
FORMER comp. 


20° TV CONVER- 


SION KIT, as 
above, complete $2895 


" $2395 


ya 
M 
-_ 


17° TV Conversion Kit, 
above, complete 


PREMIER 
T.V. RADIO SUPPLY 


Division of Continental Corp. 
3237 W. North Ave. * Chicago 47, 
ARmitage 6-5550 
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NEW ADDRESS! 


CUSTOMERS! We have moved to much 
larger quarters. FREE ball point pen im- 
printed with our mew address is available 
. write for yours today! 

with order, bal- 


20%, DEPOSIT 
TERMS enee c.0.D. Al shipments 


F.0.B8. Chicas o. Orders Less Than $5.00 
$1.00 Service Charge. 


Finest TV CHASSIS 


Complete with all tubes, inctud- 
ing 17° RECTANGULAR PICTURE , 


TUBE and ae 295° 


Complete with ali tubes, includ- 
ing 20° rectangular picture tube 


and speaker. $] 4950 


Complete with all tubes inctuding 
21° rectangular picture tube and 


speaker. $} 5950 


INCLUDES: 
manufacturer licensed under RCA patents 
tm ti 


er 
stanaend 90-day guarantee on all tubes and parts 
full band reception and eutput 
geted AGC finest autematic gain control 
OMPLETE ... READY TO OPERATE 


or ROA Patents. 


$12.50 extra 


ANCHOR BOOSTERS 


Medel ARC-101-100 
Model ARC-101-75 
i] 
© ou h gain 
1 c 


e 
61- . a sing 


be 
response on all channels. One knob contre. 


° age 
er designed te give WF ~ 


GREAT BOOKS 


By Milton-S. Kiver 


a 2 


IF YOU SERVICE TV 
—YOU NEED THEM! 


“TV Servicing Short-Cuts 
Based on Actual Case Histories” 


shows you how to 
solve commonly 
recurring troubles 


the book that really 
teaches fast, expert 
service techniques 


This book describes a 
series of actual TV service 
case histories, each pre- 
senting a specific problem 
about a specific receiver. 
The symptoms of the 
trouble are described and then followed by a 
o by-step explanation of how the service 
technician localized and tracked down the 
defect. Finally, there is a detailed discussion 
of how this particular trouble can be tracked 
down and solved in any TV set. The discus- 
sions which follow each case history are in- 
valuable—they explain how to apply the 
proper time-saving servicing techniques to 
any TV receiver. Here, in one volume, is the 
successful experience of experts—to make 
your service work easier, quicker, more prof- 
itable. Over 100 pages, 514 x 814", illustrated. 
Pays for itself on a single service job. 
ORDER TK-1. Only 


$1.50 


“HOW TO UNDERSTAND AND USE 


TV TEST INSTRUMENTS” 


shows you how to get 
the most from your 
test instruments 
Provides basic ex- 
planations of how 
each test instrument 
operates; describes 
functions of each con- 
trol and shows their 
proper adjustment to 
place the instrument 
in operation Vacuum Tube Volt- 
meters, AM Signal Generators, Sweep Signal 
Generators, Oscilloscopes, Video Signal 
Generators, Field Intensity Meters, Voltage 
Calibrators. Describes each in detail; explains 
functions; tells proper use in actual servicing; 
shows how to aveid improper indications. 
Because this book gives you a clear, complete 
understanding of your test instruments, you 
get more out of them, save time, and add to 
your earning power. Over 175 pages, 8'4x11", 
illustrated. 


ORDER TN-1. Only 


Covers: 


HOWARD W. SAMS & CO., INC, 


Order from your Parts Jobber today, or 
write direct to Howard W. Sams & Co., Inc. 
2203 East 46th Street, Indianapolis 5, Ind. 


My (check) (money order) for $....... 
enclosed. Send the following books: 


C) 1-1 ($1.50) ( TN-1 ($3.00) 


Nome....... 


Address 


controls, not all of them use the same 
names. Thus, “Range Frequency” of 
Fig. 1 is also known as “Fine Fre- 
quency,” “Frequency Vernier” or just 
plain “Vernier.” Alternate names for 
this and other controls are listed in 
Table 2. This is often a big stumbling 
block to the novice and it would help 
him considerably if the industry 
agreed on a standard name for each 
control. 


Other Controls 


In addition to the foregoing there 
are other controls (and their circuits) 
which broaden the application of the 
The more important of 
these are listed below, together with 
a brief description of what they do 

1. Phasing This control, 
generally designated as “60 C Phas- 
ing” of1 “Horizontal Phasing,’ is 
brought into play when the 
scope is employed in conjunction with 
a sweep frequency The 
sweep generator feeds its signal into 
one end of the system and the circuit 
response pattern is developed on the 
screen of an oscilloscope placed at the 
other end of 


oscilloscope 


( ‘ontrols 


oscillo- 


generator 


the system 
In order that the observed response 
have a linear frequency base 
it is necessary that the beam move 
in step with the changing frequency 
in the generator. Since the sweep oscil- 
lator is driven by a 60-cycle a.c. volt- 
age, horizontal beam deflection should 
follow suit. To accomplish this, the 
horizontal input is switched away from 
its internal saw-tooth oscillator and 
a 60-cycle sine wave voltage is sub- 
stituted. Ordinarily, the sweep gen- 
erator will supply this voltage. How- 
ever, some oscilloscopes have a spe- 
cial circuit for supplying their own 
Besides the a.c. voltage, some means 
must be available for bringing the 
beam in phase with the a.c. driving 
voltage used to sweep the frequencies 
back and forth. For this, a phasing 
network is employed. One of the ele- 
ments of the network (a_ resistor 
usually) is variable and this 
control. It is 
a single response curve 


curve 


made 
becomes the “Phasing” 
adjusted until 
is visible on the scope screen 

2 Vertical Polarity Reversing 
Switch. This is usually a two-position 
marked “Normal” and “Re- 
verse,”” When the switch is moved from 
pattern 


switch 


one position to the other, the 
on the screen is flipped over or reversed 


Table 2. 


AC. VOLTAGE 
UNDER 
OBSERVATION 


Fig. 3. Voltage divider which can be used 
when the applied voltage is too high. 


(a) (8) 


Alternate names frequently used for various oscilloscope controls. 


Fig. 4. Patterns for “Normal” (A) and 
“Reverse” (B) settings of polarity switch. 


in the vertical direction. Thus, if the 
pattern appears as shown in Fig. 4A 
when the switch is in one position, it 
will appear as shown in Fig. 4B when 
the switch is turned to the other posi 
tion. This is a useful device for inter- 
preting TV video i.f. and syne or sweep 
waveforms, especially when the manu- 
manual shows the pattern 
in one position and your 
it in the opposite position 
pattern on the screen is a 
source of confusion to many techni- 
cians. Why, for example, should the 
manufacturer's bulletin show the pat- 
tern pointing up when your 
it pointing down? Does it mean that 
your equipment is hooked up wrong 
or does it indicate a defective circuit ? 
Actually, the answer is neither one 
The polarity of the signal at various 
points in a television receiver is im- 
portant and in general the manufac- 
turer attempts to show the signal as 
it should be at each point 
Now, this same signal, fed to your 
scope, May come out (at the screen) 
right side up or upside down, depend- 
ing upon whether your scope has an 
even or an odd number of stages in 
its vertical amplifier Any 
voltage passing through an amplifier 
is reversed in phase by 180 There- 
fore, if the signal shown in Fig. 4A 
is fed into the grid of an amplifier, it 
will appear at the plate as shown in 
Fig. 4B this signal 
through one more and 
behold, it is rightside up again 
As a general rule, two or any 
number of stages will 


facturer's 


scope shows 


teverse 


scope has 


specific 


system 


Pass second 


stage and lo 


even 


produce 


Com 


mon abbreviations, such as “Vert.” for “Vertical,” have been omitted from listing. 


NAME OF CONTROL 


Vertical Centering 
Horizontal Centering 
Vertical Gain 
Horizontal Gain 
Sync 

Sync Control 
60-Cycle Phasing 
Horizontal Attenuator 
Vertical Attenuator 
Fine Frequency 
Sweep Frequency 


Vertical Position, V Center, Y Position 

Horizontal Position, H Center, X Position 

V Gain, V Vernier, Y Amplitude, Vertical Amplifier 

H Gain. H Vernier. X Amplitude, Horizontal Amplifier 

Sync Amp., Sync Lock, Locking. Sync Signal. Sync Gain, 


Horizontal Phasing. Phase 

Horizontal Sensitivity. Horizontal Input Control 

Vertical Sensitivity. Vertical Input Control 

Frequency Vernier, Vernier. Sweep Vernier. Range Frequency 

Sweep. Sweep Range Coarse Frequency. Steps. Saw-Tooth 
Sweep Frequency Range 


ALTERNATE NAMES 
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Investigate this professional school— 
whose graduates are wanted, well paid and 
respected by the entire electronics industry 


An open letter to young men 
of ambition from a pioneer 
in the field of radio-TV education 


E. H. RieTrZKE, Founder and President of 
Capirot Rapio ENGINEERING INSTITUTE 


F YOU HAD TRAVELED with me on my 
| recent trip across the United States 
and Canada, you would have seen with 
me the proud, vrateful, earnest taces of 
CRE! graduates and students. Proud that 
they had converted ambition into suc- 
cess. Grateful for what cre! had given 
them. Earnest in their plea to you to 


study for success 


Personnel Directors and Chief Engi- 
neers thanked me for personnel we had 
sent them—and bombarded me with 
requests for more. 


I received the same reaction in every 
electronics installation, TV and radio 
station and factory I visited. I was 
proud that the 
which I founded could point to such a 
fine record of accomplishment 


professional school 


But | realized that our job has just 
begun. The growth of the electronics 
industry thus far is just a trickle com- 
pared to the future. 


There are already 111 television sta- 
tions. The FCC, by its “untreezing” 
action, makes way for 2000 more 
stations. Over 18.000.000 TY sets are 
that is §.000.000 more than 
experts predicted there would be in 
1954. There are over 100.000.000 radios 


in Operation—in 95 ot 


im use 


America’s 
homes—and served by over 2500 radio 


stauions., 


Billions in electronics contra 
been awarded in the defense 
By 1960, it is estimated that the 
electronics industry should do no less 
than $10,000,000,000 per year, not 


counting military orders. 


This is but a fraction of the picture of 


expansion 


There is already a gaping shortage 
trained men to accept the thousands of 
openings in development, research, de- 
testing, 


broadcasting, 


sign, production, inspection, 
telecasting 


The best jobs, the highest 


nanulacture 
ind servicing 
rewards, tne posts oOo ica lership are 
voing to the trained men And the 
better the z—the better the 
results. 
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If you are a beginner, CRE! is not the 
school for you. There are other schools 
equipped to do much more for you. In 
a year or two, they can bring you to the 
point where you can profitably enroll 
at CREI 

If, however, you are a graduate of 
one of these other schools—or if you 
have been gainfully employed in the 
Radio-TV-Electronics industry for one 
year, Or more, Cre! can help change 
your life 

| founded cret more than 25 years 
ago to provide professional level ad 
vanced training for men in the field 
98", of all our students were employed 
in electronics at the time they enrolled 

I can safely say that we have more 
contracts with leading companies for 
group training—than all other radio 
educational institutions combined. Let 
me mention just a few: United Air Lines, 


FIELL f 
GREATE 
INTERE 


Name 


Street 


City 
Check 


———o Oo oO Oe wee wre wer ee 


Residence School [ | 


Columbia Broadcasting System, Cana- 
dian Broadcasting Corporation, Trans- 
Canada Air Lines, Bendix Products 
Division, All-American Cables & Radio, 
Inc., RCA-Victor Division, the Mach- 
lett Laboratories—all have chosen CRE! 
technical courses for group training of 
their own electronic personnel 
In cret's Home Study Course you 
will receive authentic and complete 
courses, prepared by recognized experts, 
in a practical, easily-understood manner 
You will learn under the supervision of 
a staff instructor. Your work will be 
graded by your instructor, not by 
machine. Return letters will indicate 
where you can improve. Your CRE! 
diploma will be your key to success 
creI's home study courses, and resi- 
dence school, are accredited by the 
Engineers’ Council for Professional 
Development 
The best way to find out about Cre! 
is the way | am now going to suggest 
Talk to your supervisor, to the chief 
engineer of your local radio or tele- 
Vision stations, to CRE! graduates, to the 
officials of any radio school— anywhere 
1, with every member of the distin- 
guished cret faculty, am ready to stand 
on whatever answer they give you 
We have prepared a booklet called 
“Your Future in the New World of 
Electronics.” In it you can find the 
breath-taking future of the industry, 
translated into vour future. It contains 
an outline of the cre curriculum that 
can transform your life from one of 
placid, plodding, ordinariness —to a full, 
happy, successful life of leadership in 
the fastest growing industry in the 
world 
Having expressed my pride in the 
past of the educational system and in- 
stitution I represent, | make this pledge: 
Wherever there is a man ol 
ambition, | want to help him 
achieve the highest of which he 
is capable 


rewarding world of Electronics 


in the glamorous, 


May I hear from you soon 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. 111E, 3224 16th St. N.W., Washington 10, D. C. 


Zone State 


| 

| 

ms | 

Veteran | 
4 


93 


NOW at Newark 


PROFESSIONAL QUALITY TAPE 
RECORDING AT LOW COST! 


vt New PENTRON TAPE RECORDER 


Use 2 Ways FOR. CUSTOM 


INSTALLATION 


OR AS A PORTABLE RECORDER 


Available ot last 
unbelievably low priced. tdeol os well for home 
mercial wee 


1— FOR CUSTOM INSTALLATION 
Medel 9T-3M Tepe Mechanism. 2 S od 


74F909. V NET 
Medel PRE-7 Pre-Amp 


746924. Wi NET 

2— FOR PORTABLE USE 
Model PMC plete t 
746925 bs. NET 
ALSO AVAILABLE 
Medel 9T3C ete 


Just Out / NEWwARK's New CATALOG No. 55 
FREE! 
2 


@ high fidelity recorder for the avdie connoisseur 
schoe!, church of com 


196 Pages of the Latest Releases in Radio, TY, 
Industrial Electronics and High Fidelity. 


Department R-13 


223 W. MADISON STREET 
CHICAGO 6, ILLINOIS 


Easy, fast 
way to cut 
“Key” and ‘“D” 
openings 

in chassis 


.--with new GREENLEE 
Radio Chassis Punches 


Now, in 1% minutes or less 
mal perfect ““Kev or 
“bp holes for sockets 
and other equipment 
Simply insert GReenLee 
Punch and turn with an 
ordinary wrench get 
a ‘clean’ opening in a 
Write today for 
details on these as well as 


hurrv! 
Greenctee Radio Chassis 


Punches for round and 
No. 732 "Key" Punch square Openings. Gr nlee 


Tool Co.. 1881 Columbia 
f } Ave., Rocktord, Illinois 


GREENLEE 


No. 733 “D" Punch 


eR, 


PHOTOCUN SALES 


417 N. Foothill Bivd SY camore 2-4131 
Pasadena 8, Calif. RY an 1-6751 


FREE 24 PAGE WINTER 
SURPLUS SALES CATALOG 


WANTED new or clean used electronic surplus 
Please state exact description of the condition 
and details of modification include towest 
price in first letter 


LM & IK 
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Precise Development Corp.'s Model 300 os 
cilloscope incorporates such features as 
7” tube, sweep magnifier, complete push 
pull vertical from input through output, 
blanking amplifier, internal square-wave 
calibrator, gated output with cathode fol 
lower, reversible polarity. driven and 
non-driven sweep. astigmatism circuit. and 
illuminated scale, to mention just a few. 


nal at the 
phase 


output which has the 
(approximately) as the 
signal By the 
Signal 


same token 
through one or any odd 
ber of amplifiers and its phase 
reversed 

3. Intensitu Modulation This 
binding post on the front pane 
is electrically connected to the 
(or cathode) of the cathode 
Its purpose is to permit a 
be applied to the cathode-1 
that portions of the 
made brighter o1 
may be 


trace 
darker, a 
This process of 
beam intensity is known 
modulation and 
contain 


intensit\ 
many scilloscopes 
some provision for achieving 
it. Ordinarily the televisi 
has little 
evel 


yn technician 
need for this facility how 
it is employed in using the ost 
loscope for frequency compariso 

An application that seve 
made of 
lation that can be of 


S¢ opes h ive 


Vision technician is the add 
the “Blanking 


control, when 


control known a 
control This 

from its “Off” position, applies 
to the control 
the cathode-ray tube This |} 


effect of intensifying 


wave of voltage 


1 portion of the sine wave 
of blanking it out during 
negative portion. The most 
plication of this function 
nation of one of the dual 
tained in the sweep alignment of TV 
and FM in 
wave applied to the grid of the CRT 
is so phased, by means of the “Blank- 
ing Phase” that when the sec- 
ond pattern should be traced out, the 
beam is blanked out. This results in 
one pattern, which is much easier to 
work with 

In working with oscilloscopes or in 
reading the instruction manuals that 


receivers The 60-cvcle sine 


control 
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iccompany them, it will be found that 
the horizontal input terminals are 
sometimes called the “X” axis. This 
terminology was borrowed from math- 
ematics where it is customary to refer 
» all horizontal axes as “X" axes. By 
the same token, the vertical input 
inals are referred to : h = 
And, to complete the 
the intensity modulation ter 
known as the “Z” axis 
Veasurement 
ltages. In servicir 
eceiver, it ls important not onl 
erve whether the wave px 
roper shape but frequently 
its am] litude is correct 
especially critical 


rt il sweep 


its simplest ‘form 
iufacturer provide a1 terminal on 
front panel which is internally 
connected to one of the windings of 
transtorme! Usually this 
windin \ 1 this 
f connected I \ ical 
input terminal, by mean a short 
jumper, the sine wave produced on the 
screen ha a pe ak to-peak value f 
17.64 volts. This is be 3 
r.m.s. value. When this 
4 it becomes 
convenience 
17.64-volt wave is adjusted (by m« 
he vertical gain control) until 


occupies one inch vertically on a ruled 


screen mask. Then the reference volt 
} 


ge is removed and the unknown volt- 
age applied in its place to the vertical 
input terminal The height of this 
wave is then compared to the height 
of the 17.64-volt wave and by means 
proportion ts peak-to- 
al is determined 
Reference voltage valu of 1 volt 
Its, and 10 volts are also popular 
place of 63 volts. Sometimes the 
ind some- 
If in doubt 
check 
using 


Other oscillo copes } ive rm 


switch with a 
voltages available 
ir as to include a 
front panel Genet 
ference voltages the 
the meas 
( inknown voltage 
When a scope does not contain pro- 
vision for the self measurement of 
“ak to-pe ik voltages, there are 
ige calibrators available These are 
instruments providing reference volt 
uges which are first placed on 
scope screen to calibrate the instru 
ment and then remove ’ un- 
known voltage is 
screen Since these unit i specifi- 
cally designed for thi Jurpos they 
are frequently simpler to uss 
scope svstem 
5. Probes. Television receivers con- 
tain many circuits in which only rf 
signals are present. If it is desired to 
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Patents Apotied For 
Foreign Countries 


1) re 


Connectors ... When You Want Them... 
the Way You Want Them, with ELCO’S New 


Connector 
Kit | 


new Varicon-Connector Kit, containing all parts needed 


From America’s quality 
manufacturer of sockets, 
shields and connectors 


comes this sensational 


(at the time needed) for almost any type connector, 

with any number of circuits! And . . . variations in arrangement 
of contacts at time of assembly makes possible the use of 

more than one connector, with the same number of contac ts, 
but with different polarity! The Varicon-Connector System is 
entirely new, too! Identical male and female components; 

only 4 basic parts; high current and high voltage rating; 

low resistance, low capacitance! Your finished assemblies will 
be precision connectors of high quality, appearance, practicability 
and versatility! Connectors are available in general 

purpose black phenolic; low-loss mica phenolic, natural; 

alkyd, natural; or urea, in colors. Moderate price. 


iF IT’S NEW... IF IT’S NEWS... IT’S FROM 


At Your Jobbers 
or Write Us, 
Dept. RIN 

and We'll Tell 
You Where 


PREME 


TEST EQUIPMENT 


MODEL 600 TUBE & SET TEST 


SUPREME'S Time Emissior Tube Tester 
Multi-metes fur t ‘ y including the 67 
chets tor ail tub including nine pin) and @ spare 
meTer.7 
rored arc 
PLEXI@LE 
witet 
sone CHART 
be listir Plus, 


mui Ti METER RANGES 
ca in t i 


Clear Plastk i 


ale 


0- 1000 

peres and 

All shun 
f 


warrery’ ‘Tests vr 


und Bp 
power ‘suppcy i 0/6 ycle recital 
« and frequencies 


CHECKS AM FM 
CIO BATTERIES 
PPPICIEN “ 


Sivine yuess AND PO 
me Mex ‘ 


» 
UNDER PROrER LOAD. 
f 


ni eck eta c with eta 
s it x i 


Regular | Net Pr ice , $87 so. 


OLYMPIC 


ane 
aante 


with 


of calibrated ecale plus 


seoecese SPECIAL ONLY . $69.50 
ELECTRONICS SUPPLY 


all 
it 


SPECIAL ONLY , $89. 50 
MODEL GIG TUBE & BATTERY TESTER 


in CANADA order from CANADIAN RADIO 
SUPPLY, 262 Queen St., W. Toronto, On- 
tarso 


DISTRIBUTORS 


1440 W OLYMPIC BLVD 


MID WINTER SALE 
PRICES SLASHED 


T.V. TUBES—ROCK BOTTOM PRICES 
in tots of 6 each No. only 


6806 

19806 

L2Ax7 

Tube Special—Broken Keys Electrically Perfect 

128K%7 8 for $2 $e Yoas 20c; 4 for $1.00 

6.6 60e; 4 for 2 12K 49c; 7 tor 3.00 

Tube Sale 2A ) 27-8 $1-5¢ 7. No Mined Ass't 

6 of Any Type $2.25 

Heavy Duty Shielded P.P. Input Trans $1.00 

Signal Corps Tranemitting Keys 49%c 

Bat Handic $.°.5.T. or 0.P.S.T. Teggie Switeh 25¢ 
in Lots of 12, each 23e 


2 Gang Var. Cond. 456 K.C. with Osc. Section 

2% in. Pulls n & haf 49e 
2 Gang §.W. Var. Cond. 50 MMFD per Sec 

tole paced i uo fk . u Tank Coll he 

' haft 390e 
Westingrouse Kuprox HKectifier 06.64 

Volt n $11.00 es. Special 
Pnone reconos 
K " r 

12 tor $4 7° 


Amp. 28 
$1.95 


Ass't 


BRAND NEW 10 . 
Jaze—V slar © specify 
. r 24 for $3.00 


and Female separable 
Fiex, shielded cabies 
» 


Pure Brazilian Quartz 
es. ie Ib. phe s 
4 Tube Drilled Chassis, 416 "x619"x1i4" 
5 in. 450 ohm Dynamic Speaker 

2M. Obms (68 M 


Corps Phones Obms 
coe OS 


Cord ‘and Ph 
TOBE TUBULAR ELECTROLYTICS 
20-20 MPD. 15¢ 10-30 MFD. 150 ¥ 
40-40 MPD Be y se 
Laws poco Short Wave 
Loe pe Air Trimmer 
ve ihne Condensers 
- 20Mmita 
SS-O0 Sane. «Se D1 LIDE 
24 2 bnebeas teas ace Pion , 
14 Fl.—56 Mma 24c/s WITCH 18¢ 
1,000 OHM WIRE WOUND SOTENVIOMETES iSe 
30 HY-FILTER CHOKE SHIELDED for $1.25 
PIEZO CRYSTAL HOLDERS. 12 for 5 perc 
RCA Band Switenes 
} gang. 3 pos. 3 banc 3Oc 6 gang. 4 pos 
Trimmer wenger 


3.4 ; Fr 
so he oo 
D ’ 8 


léc 200 465 Con ‘Sse 


4-5 band 4c 
Aw.—all teolantite 
amt 


ATTENTION presges tors plorers tor Hiaden Tr 
Construct a ( . 
Ampliner Am pliner un ie 
teries) with cables, headp > 
wir diagram. Type AN 


MINIMUM ORDER $3.00—N -D. 
SHIPMENTS—PLEASE INCLUDE POSTAGE 
NEWARK SURPLUS MATERIALS CO. 

324 Plane Street Dept. JA NEWARK 1, N. J. 
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LOS ANGELES 15 


the TURNTABLE with the 
HYSTERESIS MOTOR 
is AGAIN AVAILABLE 


Nothing Else 
Can Compare! 


REK-O-KUT 
Model T-12H 
and T-43H 


CALIF 


the only dual speed, 12” 
turntables that meet the standards 
for speed regulation and wow 
content specified by the National 
Association of Broadcasters and 
recommended by every leading 
Sound Authority for with 
ULTRA HIGH FIDELITY Amplifiers 
and Speaker Systems 
T-12H RPM 
T-43H 33% and 45 

ACCESSORIES 


RPM 


vse 


$119.95 
$119.95 


78 and 33; 


RPM 


T-103A 


T- 104A 


REK-O-KUT CO. 


38-05 Queens Bivd., Long Island City, N.Y 


observe the signal waveforms in these 
circuits, then an r.f. probe must be 
employed between the scope and the 
receiver. The probe contains a 
manium crystal a miniature diode 
which detects the received signal and 
then applies the low-frequency modu- 
lation of the signal to the vertical 
input terminals of the scope for screen 
presentation. 

A second 
finding 


ger- 


type of probe which is 
increasing favor is the low- 
capacity probe. This probe permits 
the proper observation of waveforms 
in circuits that are capacity sensitive 
and where use of normal test leads 
would result in a distorted pattern on 
the screen. 

Both probes are auxiliary pieces of 
equipment and are usually not in- 
cluded with the price listed for the 
oscilloscopes in Table 1. However, they 
do serve useful purposes and are rec- 
ommended When purchasing these 
units, obtain those specifically designed 
for your instrument. 
ly important in the 
capacity probe. 


This is especial- 
case of the low- 


Bandpass vs. Sensitivity 


The function of the vertical ampli- 
fiers in an oscilloscope is to amplify 
applied signals in order that they may 
be sufficiently powerful by the 
they reach the deflection plates to 
produce a sizable pattern on the 
screen. The greater the amplification 
available in this system, the 
the input signal needed to produce a 
given vertical deflection In othe 
words, the oscilloscope becomes 
sensitive as a measuring device 

Of importance, too, in the vertical 
system is its bandpass or its ability to 
amplify a range of frequencies. The 
signals whose waveshapes are por 
trayed on the 
found in 
waves, 


time 


smaller 


more 


oscilloscope screen are 
television 
saw-toot! 
nals, to mention the 
Each of these wave 
contain a number of frequenci« und 
to accurately depict their 
every frequency contained in the wave 
should be passed by the 
plifier system. For accurate 
signal observation, this can 
4-me. (o1 bandpass 
The then, in de 
amplifier for use in the 
tem of an oscilloscope are 
and high amplification 
tunately, for 
width gain is a cons 
means that if we 


pass by 


those receiver 
i.e., square 
and video sig 


common 


Vaves, 
more 
ones 
waveshapes 
vertical am- 
television 


more) 
objectives, 
vertic: 
wide 

pass 


riven circuit 


band 
whicl 
increase the band 
amount, we decreas¢ 


tant ’ 
a certain 
its gain by the same 
works against the 
desire a wide 
up for the 
adding more 
in turn, 1 
ment 
Most manufacturers 


= 


inus 
and if we 


factor 
other 
bandpass, we 


one 
must make 
resultant gain reduction by 
amplifier This, 
aises the cost « instru- 
noderatelsy 
priced equipment 
by designing the 
plifiers to 
pass (top limit 

1,000,000 cycles) 


reso 
vertical system am- 
inal band- 
250.000 evecles to 


possess a 
fron 
A few 


nom 


manutactur- 
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UHF-VHF Signal Testing is 
QUICK, EASY with... 


THE NEW 
HEAVY DUTY 


A. C. Cossor Ltd., parent company of Beam 


Instruments Corporation of New York. offers 
the Model 1039B for the American market. 
2 


the instrument use! 


itions where ) 
EREC-TOWER—and only EREC-TOWER — goes 
up a full 80 feet. You test signal 
strength anywhere along the way up... 
determine just exactly how high the 


ind} 
permanent antenna must be! 


p 


Use the EREC-TOWER as a gin pole to raise 
permanent antenna towers. With an 
EREC-TOWER, for example, two men Can erect 
a 100-foot Alprodco Tower in less 

than two hours. You save time, money, 
labor on every job! 


» 
EREC-TOWER helps you demonstrate sets quickly, 
anywhere. Here's the ideal way to show 
razor sharp pictures to your fringe area prospects ees 
right in their own homes. EREC-TOWER is a 


real sales closer! 


FREC-TOWER is constructed of 
lifetime aircraft aluminum, Each leg 
und track (see opposite illustration) is 


409 tay 


extruded in one solid 24-foot 


length will nor buckle, crack, 


stick or rust 


v¥ 
~_ 


AN 


HEAVY EXTRUDED 
ONE-PIECE ALUMINUM 
TRACKS 


Dealer 
Net Price 
(For Tower) 


$233.50 


FREE! WRITE TODAY for full information and 
literature on the Alprodco EREC-TOWER as well 
as Alprodco Aluminum TV-FM-AM Towers 


302 E. MAIN ST., KEMPTON, INDIANA 
MINERAL WELLS, TEXAS + DUBLIN, GEORGIA 
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the famous 


RAY-SCOPE 
antenna 


The Famous RAY-SCOPE List Price $55.00 


it’s the most talked-chout TV antenna, expressly 
designed for extreme fringe areas with exceptionally 
high gain on oll channels. Completely reassembled, 
light in weight, life-long construction. For power plus, 
it's RAY-SCOPE! 


Inquire About Our All Channel 
RAY-SCOPE UHF 14-83 


Don’t Delay — See RAY-SCOPE Today 
Write For Catalog and Price List 
Manvfactured Only By 
The DI-CO TV & PLASTIC CO., Inc. 
Milford, Connecticut 
Territories Available For Reps. and Jobbers 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST] MANY ADDITIONS! 


stamped, got? _ attronead envelope 


Bena for 
tiet &. Add 25¢ chart explaining AN 


Momenciature. 
R. E. 
GOODHEART 


BOX 1220 
BEVERLY HILLS, CAL. 


The Famous RAY-SCOPE “400” List Price $20.50 


THIS IS IT! Just flip ovt elements and tighten wingnuts 
The vilti in pi bled conicals. Acclaimed 
the supreme leader in its field. Highest gain in fringe 
areas, solid aluminum casting front and rear element 
brackets, seamless tubing thruout with all-weather 
inserts. Solid aluminum stocking bars, parts easily 
replaced and absolutely no loose hardware. 


Look For This Trademark 


RAY-SCOPE 


We Pay Highest Cash $$$$ Prices for 
RADIO & AIRCRAFT 
ELECTRONICS EQUIPMENT 


be pleasantiy and profitably surprised at 
we pa for emted par ‘ 1 eg , « t 
t you have—tell us 
mort k a pr ! 
y onvert i to ready cash now 
te 
ALVARADIO SUPPLY CO., Division R-5 
66 Meirose ve os Angeles 29, Calif 
Olympia 2155 


PAY LESS FOR TUBES 


INDIVIDUALLY BOXED - FULLY TESTED - EACH TUBE GUARANTEED FOR SIX MONTHS 


Price Price 


Price 


+ $. 


GARS 


Gach tube is performance-proven 25% deposit must accompany al! orders 
if remittance is made with order, you can deduct 2% 


prices F.0.8., N.¥.C 
for ordere under $10.00. 


Balance C.0.D 
$1.00 handling charge 
Subject to Prior Sale 


PHILLIPS TUBE COMPANY srcctivn 35. nv 


60 cycles for the vertical sweep sys- 
tem or 15,750 cycles for the horizontal 
sweep system). The rectangular pulse 
or saw-tooth waveforms in both 
tems have components that extend to 
the fifteenth harmonic (or so) and 
taking this into consideration only 
requires that the bandpass be uniform 
to.a maximum of 240,000 cycles 

In the video amplifier stages, the full 
4.0 mc. video signal is present, but in 
everyday servicing you are interested 
primarily in determining whether the 
video signal is present rather than 
accurately depicting its waveshape. 
Hence, any oscilloscope which 
sesses a uniform vertical frequency 

in excess of 240,000 cycles 
quite suitable for television 
servicing. 

What about those scopes where the 
vertical response is than 240,000 
cycles? These units can still be used 

servicing but, of course, the 


Sys- 


pos- 


response 
will be 
recelvel 


less 


for TV 
narrower their bandpass, the 
will be the reproduction of 
steep-sided waveforms. Frequently a 
compensating factor here is lowered 
cost and this can be important 
to the man of limited means The 
author has seen scopes with a band- 
100 ke. successfully used, but 
for the beginner the wider bandpass 
will lead to less confusion 
Oscilloscopes are not the simplest 
of instruments and individual 
tricities have a lot to do with the one 
best suited for you. Your best bet is 
to try to work with as many different 
scopes as possible and then buy the 
unit you find easiest to use 70- 


less ac- 


curate 


very 


pass of 


eccen- 


S-38B IMPROVEMENT 
By R. E. FRANKLIN, W2EUF 


A number of the popular Hallicrafters 
S-38B receivers are known to suffer 
a serious volume loss and frequency 
shift when switched from AM to e.w. 
These sets use regeneration in the i.f. 
Stage to produce beat-frequency oscil- 
lation. Reducing the feedback voltage 
as follows will decrease the frequency 
shift and the ec.w. volume will be 
stepped up tremendously. 

Originally, the regeneration was ob- 
tained from an insulated wire wrapped 
around pin 4 of the 12SK7 i.f. ampli- 
fier tube. By cutting off about an inch 
of this wire and bringing it within an 
eighth-inch of pin 4 a point can be 
found, by trial and that will 
produce the desired results. This will 
take some care as the hand must be 
withdrawn each time the wire is moved 
to avoid body-capacity effects. The wire 
should be affixed in the correct spot 
with a generous amount of cement. 

In one conversion, one end of a piece 
of 300-ohm ribbon about three inches 
long was suspended between pin 4 and 
a terminal strip anchored by the lug 
of the i.f. can. The **wrap-around | - 
was brought to this terminal and sol- 
dered. There will be capacity between 
the two wires of the ribbon as between 
the plates of a condenser, and the feed- 
back condenser thus formed can be 
adjusted to a suitable value by snip- 
ping off small pieces of the 300-ohm 
ribbon. Do not cut the ribbon until 
power is removed from the set. 
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error. 


| Will Train You at Home 


for Good Pay Jobs, Success in 


, RADIO-TELEVISION 


4. E. SMITH 
resident 
National Radio 
Institute 
Washington, D.C. 


YOU LEARN SERVICING 


by practicing with equipment | furnish 


YOU LEARN COMMUNICATIONS — 


by practicing with equipment | furnish 


You build valuable Multitester As part of my Communica 


at left) as part of my Servicing 
Course. You use it to make many 
tests, get practical experience 


make EXTRA money fixing 


tions Course I send you kits 
of parts to build the low 
power broadcasting trans 
mitter shown at right and 
many other circuits common 


ss awd i 


neighbors’ radios in spare time 
Many of my students earn $5, $10 
a week extra while learning. I 
send you many other kits too 
You build a modern Radio. You 
build many circuits common to 


to Radio and Television. You 
use this equipment to get 
practical experience putting 
a station “on the air,” per 
forming procedures demanded 
of Broadcast Station opera 
tors. I train you for FCC Com 
mercial Operator's License 
Mail Card for Sample Lesson 
and 64-Page Book. FREE! 


Radio and Television. All equip 
ment is yours to keep. Read about 
and see other equipment in my 
free book. Mail card below 


: orn) 
Mu teed 


CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64-Page Book 


Both FREE 


This card entitles you to Actual Lesson on Servicing 
shows how you learn Radio-Television at home. You'll 
also receive my 64-Page Book 
in Radio-Television 


“How to Be a Success 
* Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. E. SMITH, President, 
National Radio Institute, Washington 9, D.C. 


Mail me Lesson and Book How to Be a Success in Radio 
Pelevision Salesman will call. Please write plainly 


TELEVISION is Today’s 
Good Job Maker 


In 1951 over 15,000,000 homes had Television sets 
more are being sold every day. 108 TV stations ars 
already operating, over 1800 are now authorized and 
many hundreds are expected to be on the air in 
1953. This means new jobs, more jobs and better 
pay for trained men. The time to act is NOW' Start 
learning Radio-Television servicing or communica- 
tions Want to get ahead? America’s fast growing 
industry offers good pay, a bright future and 
security. Cut out and mail card now. J. E. Smith, 
President, National Radio Institute, Washington, D.C 


NAME AGE 
ADDRESS 


CITy ZONE STATE 


ABcodersrwr so H 


There’s a Bright Future for You in 
America’s Fast Growing Industry 


Do you want good pay, a job with 
a bright future, security’ Would 
you like to have a profitable business 
of your own? If so, find out how 
you can realize your ambition in the 
fast growing RADIO-TELEVISION 
industry. Even without Television, 
the industry is bigger than ever 
before. 105 million home and auto 
radios, 2900 Radio Broadcasting 
Stations, 108 TV Stations with 1800 
more now authorized. Expanding 
use of Aviation and Police Radio, 


Micro-Wave Relay, Two-Way 


Radio for buses, taxis, etc., are 
making opportunities for Servicing 
and Communications Technicians 
and FCC Licensed Operators 


You Learn by Practicing 
with Kits | Furnish 


With both my Servicing Course and my 
NEW Communications Course I send 
you many Valuable Kits of Parts. They 
“bring to life’’ theory you learn in my 
illustrated texts. Mail card for my big 
64-page book. It shows photos of equip- 
ment you build from kits I send 


My Training Includes Television 


Both my Servicing and Communications 
Courses include on TV prin 
ciples. You get practical experience by 
working on circuits common to both 
Radio and Television. My graduates are 
filling jobs, making good money in both 
Radio and Television. Remember, the 
way to a successful career in Television 
is through experience in Radio 


Send NOW for 2 Books FREE 
Mail the Postage-Free Card NOW! 


What will YOU be doing one year from 
today will you be on your way to 
ward a good job of your own ina Radio 
and Television service shop or business? 
Decide now that you are going to know 
more and earn more! ACT NOW! Take 
the important first step to a career and 
security. Send the postage-free card now 
for my FREE DOUBLE OFFER. You 
get Actual Servicing Lesson. Also my 
64-page book, “How to Bea Success in 
Radio-Television.’’ Read what my grad 
uates are doing, earning, see equipme nt 
you practice with at home. Mail card 
now. J. E. SMITH, President, National 
Radio Institute, Washington 9, D.C 
Our 39th year 


lessons 


FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P.L.&R.) 
Washington, D.C. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United Stotes 


4c POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts.,N.W. 
Washington 9, D. C. 


a 


of F 
Ss 


4. &. Smith, President 
National Radic institute 
The men whose letters are 


below were not born successful. At 


pe) Serine 


Train at Home to Jump Your Pay 
as aRADIO-TV Technician 


published 


one 


time they were doing exactly as you are 


doing now reading my ad! But 


they 


acted. They decided they would know more 
so they could earn more! They acted! 
Mail the card now for my 2 books FREE. 


. a 


| TRAINED THESE MEid 


Handicapped 
but Successful 
“Lam now Chief Engi- 
neer at WHAW. My 
left hand is off at the 

wrist. A man can do 
if he wants to.” R. J 
Halley, Weston, W. Va 


Centro! Operctor, 
Station WEAN 

I received my license 
and Worked on ships 
Now with WEAN as 
control operator. NRI 
course is complete." R 
Arnold, Rumford, R. I 


Has Growing 
Business 

“Am becoming oupert 
Teletrician as wel 
Radiotrician. Without 
your course this would 
be impossible "’ P 
Brogan, Louisville, Ky 


oa 


_~h 


ro 


ad 


~¥ 


S10 @ Week 
in Spere Ti». 
Before fint.r 

earned as muct 
a week in Rad 6 
ing, in my spare: 
recommend NRI : 
J. Petruff, Miami, Fla 


Trained Men Meke 
Money In TV 
I am now servicing 
Television. Your course 
enabled me to repair 
receivers without 
any trouble 
Currier, Fair Haven, Vt 


Get First Job 
Thre WRI 

My first job was with 
KDLR. Now Chief 
Engr. of Radio Equip- 
ment for Police and 
Fire Dept."" T. Norton, 
Hamilton, Ohio 


Find Out What RADIO-TV Offers You 


SAMPLE LESSON 
fg 64-PAGE BOOK 


if 


$10 and more a week extra 
fixing neighbors’ Radios in spare 
time while learning. I start 
sending you special booklets 
that show you how to service 
sets the day you enroll. Multi- 
tester you build with parts I 
furnish helps discover and cor- 
rect Radio troubles. 


Many N.R.I. trained men start 
their own business with capital 
earned in spare time. Let me 
show you how you can be your 
own . Robert Dohmen, 
New Prague, Minn., (whose store 
is shown at right) says, “Am 
now tied in with two television 
outfits and do warranty work 
for dealers. Often fall back to 
N.R.I. textbooks for informa- 
tion on installing Television sets.” 


~ 


25 ae 


Make Extra Money Walle Learning 


Keep your job while training. 
Many NRI students make sf | 


2 
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Want Your Own Business? 


Mac's Service Shop 


nued Y page 60) 
L 4 


if 


to meet competitive pri id for not 


havin imitless time their disposal 
for working out every last bug 


from a 
model. You l 


seem to re 


make1 ‘ime ! ' een 
kind try to i 


your persuade vourself 
poo! ly operating set 


that a 
work any) 
that way 
be done 


never did 
better, that it was made 
consequently, nothing could 
about it. How you can make 
yourself believe anyone would pay 

good money for a new recei\ 
condition I'll 


would concentrate more on 


never KNOW 


your own knowledge and technique 
stead of always being so alert to catch 
tne n I i I I i you be a 

a technician- 
Barney demanded as he 
from Mac's hand. “UI 
I thought ! 
with red hau 


huh, 


aske d 


nd ; lilt, con- 

lay s n tricks,”” Mac 
1; “but Ie f way from 

I ran across some 

think may ir 

ime in with the 

idio-controlled 

nl become very errattl 
It opened ind close 


| while the 


tring £ } 
bad | nal i! m the i istit \ iS - 
quired trip there 
were to is 1 ) iuse trouble 
running re line 
made no 


voltage up and down 


First thought of 


lifference 


January, 1953 


mine v iat possibly a harmonic of 
smitter getting 
the receiver and making the 

read of that; but since 
ren went dead none of the local gang 
ire working the high-frequency bands 


so I 


was into 


trip, for have 


decided to look for something 
I asked the man if 
tronic equipment had 
stalled in the 
ifte I 


equipment 


neighborhood | 
explained what ‘electronic 
was, he said all he could 
think of was a new TV set in the 
house across the reet that had been 
In for a couple of weeks 

Playing a hunch, I went over and 

the folks if they would mind 

rning on their T i for a few 
inutes As I 
eceiver I could ee the close 
doors; and when I turned t 


stood in front of the 
selector anne! 
opened ] 
times and time 
tuned to Channel! 10, the 
With the if 


doors we 

used in that set, the os 
on about 219 megacyck 
ed to Chan 


that is squarely) 


when the 


nel 10. anc 


receiver Was 
inside the 
210-250 megacycle band in which the 
door-opener works 


had 
ix different frequencies in the 


Fortunately pro 
Vision been made for using any 
ge-door setup; so I just moved the 
different 
ind peaked up the receiver on that 
When this was done the TV set could 
be switched to any 
affecting 

“That is one for the 
said: “and it just 
what a hefty 


smitter to a frequency 


channel without 
the doors.’ 

book ; B: 
goes to show 
signal is radiated 
some of the TV 
No wonder we hams get the 
lame for a lot of blanking out and 
herringbone patterns that are caused 
neighbor's TV set tuned to a 
lower channel!” Ww 


the oscillator of 


ceivers 


by a 


r 
Within the Industry 
(Continued page 26) 

t 4 
Transicoil Corp. has appointed DWIGHT 
W. BLOSER to the post of chief engineer 


in the 


from 


manulacture of control motors 
induction generators, gear trains, and 


ervo amplifiers 


DR. JOHN RUZE has been appointed 
director < } f The | 
Labor 17fonmnes Di 
ion of The 
‘a 


Gabrie 


Gabrie 
ompany 
He joins the con 
pany from the A 
i ce Cambridge 
Laborato 
ries, where he wa 
chief 
the antenna labor 
tor) During the wi he headed the 
Signal 


Re sear h 
< 


antenna design section at the 
Corps Engineering Laboratories 
A native of New York, Dr. Ruze re 
ceived his doctorate from the Massa 
chusetts Institute of Technology afte 
completing his work for his MS degree 
t Columbia. 0 


New Portable 
Battery-Operated 
Spring-Motor 
Tape Recorder 


For all field recording without AC power! 
Smaller and lighter than a portable type- 
writer, the Magnemite® actually makes 
field recordings that can be played on any 
studio console equipment 

self-powered, the Magnemite 
with bulky 


Storage batteries and rechargers 


Completely 
does away 


and cumbersome gencrators, 


Just check these unusual features 


@ Noiseless and vibrationless governor- 
controlled spring-motor assures constant 
tape speed 


100 operating hours per set of inexpensive 
flashlight-type dry cell batteries. 


Earphone monitoring while recording, and 
earphone playback for immediate quality 
check. 


Operates in any position, and in unaffected 
by movement or vibration during operation 


Warning indicator tells when to rewind, 
and shows when amplifier is on. 


Broadcast models weigh 15 pounds. Slow- 
speed models weigh only 10 pounds 


Requires no more desk space than a letter- 
head, measuring only 11 x8'2 x52 inches 


There's a choice of 5 different models for 
High fidelity units, 
and secondary NARTB 
which record and play back 
up to 15,000 cycles, 


any recording need 
mecting primary 
standards 

frequencies are avail- 
able for broadcast stations, critical music 
For investi- 


lovers, and scientific research 


gation, missionaries, reporters, and gencral 
dictation while traveling, there are units 


which pl iy up to 2 hour per re cl of t ipe 


AMPLIFIER CORP. 
of AMERICA 


398 Broadway, N. Y. 13, N. ¥ 
*Trade Mark Reg 
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M°GEE’S ‘250,000 PUBLIC ADDRESS SYSTEM SALE! 


FEATURING 3-SPEED PHONO AND TWIN 12” ALNICO V SPEAKERS 
IMMEDIATE wage chen AT UP TO 60% nears 


r ee To — 


8 WATT 150% List PORTABLE P.A.ON SALE $6995 


3-SPEED PHONO TOP—TWO (2-INCH SPEAKERS 28-WATT AMPLIFIER 
1-TUBES PUSH PULL 6L6’S HEAVY LEATHERETTE WITH 12-INCH WALL 
COVERED PLYWOOD PORTABLE CASES _ SPEAKERS 
CRYSTAL MIKE $8.95 EXTRA 


STOCK NO. AP-28x PA 
ms 5 ' F F $69.95 
Flectr ‘ “l 2s A y f t f 1 desk 
95: 
F » f k $4.95 t i 
WA OF THE PORT 


Sii 1s. 


' $4.95 
ALLA ri ‘KE 


50 WATT $950 LIST PORTABLE P.A. ON SALE $9993 


3-SPEED PHONO TOP—TWO 1(2-INCH SPEAKERS it | _ 
: | 50-WATT AMPLIFIER WITH 
10 Tubes — 4 6L6's 


12-INCH WALL SPEAKERS 
Heavy Plywood Tan Leatherette Covered Cases I 
STOCK Wo. AP-60* Port ' > watt 5 acleir te y i eta 10 ¢ 


The hea 


: C 60 
$250 00 | Svoce Ne ss x 


bet ded 95 
Sti.os 
1 $4 zs 


‘ i 
»PrERIS D OF THE PORT f $14.95 
PEAKER 


10 WATT $9000 ust PORTABLE P.A. ON SALE $42 


yg fg by ag Be 3-Speed Phono Top—Heavy Plywood, 
Tan Leatherette Case 
10” Alnico PM Speaker—Crystal Mike 
$3.95 Extra 


The 10 watt portable 
ed le 


of $90.00 


STOCK No AP-11X. 10 t port , ‘ th peed No. AP 11NO 


$42.95 Deans anes wes wen ae le de tand $3.95 $3.95 


McGEE’S $62.50 LIST 15” COAXIAL SPEAKER, $21.95 ESPEY 12-TUBE FM-AM CHASSIS, $59.95 
24 02. ames v MAGNET— — TWEETER OUILT-t8s PRE-AMP POR 6.8. 


ew 1op2 aS on. of a famous of fine VARIABLE RELUCTANCE PICK-UP 
cod type maxnet, The cone is free f WIDE RANGE AUDIO 

ended and has a ridged ‘cone WHY NOT ORDER WITH A COAX. 

IAL SPEAKER AND A_ RECORD 


” CHANGER? SEE OUR SPECIAL OF- 
12” COAXIAL SPEAKER, $12.95 ——— 


Net price cit 95 mq 
12" JENSEN PM, $15.95 | — 


et PM sy 


»tet 
t 


tt © 
eaker, Just | nt 8 


Wwe $18.95; 2 for $30.00. © price $12.98 cach; 2 for $25.00. ESPEY DEAL (1), $99.95 ESPEY DEAL (2), $118.95 ESPEY DEAL (3) $138.95 
G.I, 3-SPEED CHANGER WITH G.E. : 2a : “ab Be with 12" < 


VARIABLE RELUCTANCE TURN-ABOUT CARTRIDGE 
‘ McGee 


= ies but with we wecontendinoentn - Sayt Viste Aches of “ake ae ond Sais poles 9136.00. 
McG EE RADIO COMPANY Siar ‘aimee Sent Coe win TO 1498 GRAND AVES KANSAS CITY, MISSOURI 


RADIO & TELEVISION NEWS 


LOOK TO McGEE FOR ALL RADIO AND TELEVISION MATERIAL 


GENUINE STANDARD COIL T.V. BOOSTER 
Not Surplus, But Right From ae Fastery 


Latest MM ~~ B 44 
makes a r 
m t t 


$11.95 


. Coll + levistor 
‘ ] 4 


TV booster 
$11 
by 
ped 


t 
‘inted high freq 
t 


pping Weight 5 Ibs, 


‘$11 ‘os ‘ 


_MeMURDO SILVER BOOSTER $10. 95 


4 Ma 
Sale price 


PM 
elf powered for I v 
log f ) 
e k 
Stock No, GB-6E : . t 5 ibs 
sale price, $10.95 « two for $20.00. 


1952 MODEL ASTATIC $19.10 


1952 MODEL REGENCY $i9. + 


Rex cy DB 


Y e circuits a ’ M 
t M tel CT: i, . t NS i i 1 
e sis. 16 et price s 9 o. 


“Tt tT 20 Tor CONV. KITS aT SCOOP PRICES 
2 IN. cone: KIT ==. 95 


oO a soups 
r ture i 


t 
cosine yoke, plus 


$29 9s 


ie. NER CONVERSION hevte $19. ” i. — CONVERSION are $24. 3% 


kit < RK kit 4 
sckface ‘ sranteed THP4 blackface rec 
t 


$19.95 


k N ‘ 1x ' 


RED HOT INTERCOM VALUE! 


3-STATION INTERCOM MASTER, $14.95 
_USE UP TO 3-SUB STATIONS, $4.49 EACH GS 


$19.95 


Net $14.98 t 
S ed with 
“ i ‘Net $4.49 ca. 
f si.os; 0 ft. $8.95 


TERRIFIC VALUES IN SPEAKERS “AND BAFFLES 
12” PM AND WALNUT 
8” PM AND LEATHER- BAFFLE, $9.95 
ETTE BAFFLE, $4.95 _ tors OF 3, $8.95 
LOTS OF (0, $4.75 t ply 


$2.29 


RCA 201E1 T.V. TUNER $7.95 


on thie RCA tuner We have « limited quantity of the 
t 


but has been repaired 
vertor coll type for separate 
is Complete with 3—6J6 euhen, 
th desired, either 2° or 4”. 
RCA 2016-1 T.v. TUNER 
h or) 


Same as pictured above only new--w 2701 Sale Price, $11.95. 


3- ‘tc SARKES-TARZIAN T.V. TUNER 

This » ular Sarheo-Tarsion Type 3 ¢t er ie widely $ 9 
4 hannel rotary type switch with endivicw- 5 
* ahve One oOnnisé nF arid 

Ley " story cost Is ce our oe eam Gober ts Gilead anode 

o he , ‘ eo and soun y be used with either 

nte arrie sepa mean reu as built-on convertor 


equency ¢ om TV tuner, with 
Net price so os en ‘ sha neth ’ or 4% 


ey Fx RCA PRINTED CIRCUIT Lp Vv. TUNER ‘S14. 95 


Tube "New “Sle. es Knot Sc. 


T.V. TUNER FOR EMERSON $12.95 
STOCK NO. SC-947E 
? ‘ be r : . = 8% a“ patente . L. - on - on — 


TLV. comroet2 95 DEAL #CGE 


T. a RAO eaws SPECIAL $9.95 


kes for $9 06 
- 4 


rrif TV parte de os for those 
3 hor tal fyback . & 


TERRIFIC COMBINATION CABINET SALE 


2” Fane wie Sry te Sen 


TV combination cz | Price, $29.95. Blank pa 
el, $3.95 extra 


CAPEHART CABINET FOR 1000 SET—ONLY S$QQ95S 


SciTHEe waLnuy or manoeany 


partmer 


combinath Ne rice $99.95 
Wainut or Mahogany 


COMPLETE RADIO, TELEVISION AND AMPLIFIER KITS AT McGEE 


3-WAY PORTABLE KIT 
$4 5°5 


A new "52 MODEL 


2 Model way 


8- Tube Hi-Fi Amplifier Kit $29.95 


Build Your Own 

Phono-Mike $]% 
Broadcaster 

Kite M del DE-6R Witr 


ims 
bu wild s 
ator 


3-tube phono 
" ’ 
i Wil 
broad: ast over any ra- 
at feet 
Ing ute fe r crystal 


1000 to 1500 ki 


tro om mike to rec ord. Ideal for a by me P.A 


A ete ' ¢ 
Kit Model DE-¢ IR Nee ore ‘ 

wired and tested Net 

rystal mike and desk stand 
oneealed r rophone mit 


Output 


t k. Specity t 
Stock No, T-001 


McGEE RADIO COMPANY °*='=::.": 


Post Orders 


January, 1953 


10-TUBE RADIO KIT $29.95 6-TUBE 2-BAND KIT $14.95 


P pular with 
' . a 


5-TUBE AC-DC KIT $12.95 
Model RS-5 AS tube A DC straight bre 


Me 2 . ve ‘ ' with t — 
' weight ihe. Net $12.95 


AC POWERED BROADCAST 
TUNER KIT $12.95 


be $16.9 weight, 7 Ibs. Broadcast tuner kit 
$25.00 BT-s8X Net price $12.95 


4 22 tubes, less picture t 
ITHP4A, $19.95 20HPr4 


TELEPHONG VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE. KANSAS CITY, MiSSOUR/ 


$20.00 Amplifier * 


2 RD BRANDS ou BOXED 
TU BES ” 8 | (Continued from page 45) 


The critical point here is that exces- 

sive feedback cannot be used, due to 

WARRANTY New Low Prices BRAND | the phase shift of the circuits and the 

STANDARD quae NEw | CremeermRer, dependent on the mnatan- 

taneous frequency. The attenuating 

6BA6 ...$ .54 6F6GT 6W4GT .$ .54 12SO7GTS .63 resistance in the loop has been chosen 

- i st. — “= to develop optimum feedback within 
25AV5GT 1. | the limits of the transformer 

rter. ms Power was taken from an existing 

25Z6GT. . supply, but could as easily have been 

3585 ‘ | drawn from a radio or other source. 

a ; Power supplies are all similar, and 

35w4 .. . any discussion here would be redun- 

35Z5GT. . dant. All that is needed is 350-400 

: : oie a aa a4 a bee volts at 110-120 ma. The entire circuit 

1. aeee dl ‘ 5O0L6GT. . | is stable, as regards frequency re- 


oo ol W7Z3.. sponse, and will operate as well with 
Many other types equally low priced—include all your tube needs with your order. 350 volts as 400, with hardly notice- 


One of the largest stocks in the country! 
Min. Order $25.00. Terms: 25% with order, balance C.0.D. able loss of power under normal de- 
All prices subject to change without notice, F.O.B. New York City. Mai! order division. mands 

The cost of all the parts in this 
amplifier is $20.00 or less This sum 
can be flexible since almost endless 
variation is possible in the actual con- 
struction, limited only by the needs 

and ingenuity of the constructor. 


"ole St 2 - Preamplifier 
RADIO Surplus Bu ; : A : Because six different preamplifiers 


7 tried in the past year have been un- 


CRYSTALS ist world’s finest radi kits satisfactory, the circuit shown in Fig 


] L - < 6 was built for use with the amplifier 
Nadas Te Peon fle pA a W rite for Free Brochure The preamplifier is quite simple, and 
by fundamental frequency with without complications Immediately 

apparent is the absence of tone con- 


fractions omitted 
500 KC Crystals. . . , . = . _- 
‘ ea $1.95 THE AUDIO PERFORMANCE OF a Distor tion “es d by — con- 
1000 KC Crystals rois 1S apparen o mos isteners 
occees@t $3.95 only when all tone controls are by- 


407 444} 509 passed, and the sound is heard through 
a. a familiar system. The circuit is de- 

5 signed to develop sufficient voltage to 

drive the amplifier to peak undistorted 
power when used with a G-E RPX-040, 
or similar type, variable reluctance 


RADIO KITS, INC. 120 Cedar St.. N.Y. 6 


“AUDIC wpe cartridge. 
DIO AMPLI REFERENCES 
IS BEYOND DESCRIPTION 


Fggqaaqgqagwq 


NNN <3 a ow oe 
Fenoceoovesw 


Tele-Tech, Ja ary 195 

fudio Enuineering 1 
* November, 1951 

Radio Corporat 


Fig. 6. Diagram of preamplifier designed 
to be used with the author's amplifier unit. 


ar beaeeaeaeaee 
CwWWRNNNRNRNP 
“Sosy egeaenco 


-+150V 
Rs 


r¢e 


c2 v2 
{t 6SL7 5 


Vie 


FOLLOWING CRYSTALS AVAILABLE IN 
FT 243 HOLDERS 2" PIN SPACING 


3500 8075 
3590 8200 
6075 ' - _ 
6140 $400 


6150 cach 
7078 11 for $10.00 Postpaid 


PLEASE ENCLOSE FULL AMOUNT WITH ORDER 
QUANTITIES AVAILABLE 
WRITE FOR YOUR REQUIREMENTS 


C & H SALES CO. 


Box 356-37, East Pasadena Sta. —_ Pasadena 6, Calif. 


104 RADIO & TELEVISION 


-470,000 ohm, ' 

3300 ohm, '3 

1 megohm, \> » 
, R.—100,000 ohm, 
~47,000 ohm, \> » 
—120,000 ohm, ' 

2200 ohm, > w. res. 
— 500,000 ohm pot 
—20 ypfd., 150 v. elec. cond, 
. Co—.1 pfd., 400 v. cond 
—,002 nid., 200 v. cond. 
V,.—6SL7 tube 


DOO eee ee 


January, 1953 


SEE FOR YOURSELF 
Try One On Your “Thin 
Toughest Location 


'@ tHE RADIART corporation citveiano is, ome 


VIBRATORS + AUTO AERIALS + TV ANTENNAS + ROTORS * POWER SUPPLIES 
105 


TV PROBLEMS? 


GRAYBURNE 
gives you EFFECTIVE 


answers! 


TV-IF 
SIGNAL BOOSTER 


An added stage of TV-IF wired up in 
Adaptor form. Produces excellent re- 
sults in near-fringe creas and where 
@ modest gain is required 
@ Overcomes roof antenna 
restrictions 
Amplifies signal over 20% on all 
channels 
Eliminates or minimizes “snow” 
No switches or external 
connections 
Simple, permanent, easy 
installation inside cabinet 
Write for free Technical Bulletin 
“Plug-in TV Booster” by Jack Grand 
Mode! TSB-1 List $995, . 


plus extra tube required. 


CLEAR-PIX TV 
INTERFERENCE FILTERS 


4 Popular, Fast-Selling Models—reject 4 most 
common interference causes 

Incorporate scientifically designed and proved 
circuits. Have high rejection efficiency. Ex 
tremely simple to install —less than one minute 


MAI Oe 
IV Pures 


Model interterence 


Rejected 


cre FM 

cro Diathermy 

cr Ignition 

CcPH Amateur (21 me) 


Low Cost: List $198 
each 


DUAL TUNABLE TV 
INTERFERENCE FILTERS 


for Professional Installations and where 


— 


INTERFERENCE 9 
~ 


Interference is intense 


Precision-engineered. Incorporatea 

dual set of coils and condensers center- 

tapped to ground for greater efficiency 

Very easy to install and balance 
Model = Interference Rejected 

Sw-10 10 meter band 

Sw.20 20 meter band 

or Diathermy 

FM FM 


List $275 each 


BE PREPARED! Keep | of each type of Filter in your Tool 
Kit at all times! 


For complete Grayburne Catalog and name of your nearest 
distributor, write NOW to Dept. Z 


GRAYBURNE CORPORATION 
103 Lafayette Street, New York 13, N. Y. 
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MANUFACTURERS’ LITERATURE 


By mentioning RADIO & 


enclosing the proper amount, when 


Readers are asked to write directly to the manufacturer for the literature. 
TELEVISION NEWS, 


issue and 
will be 


the 
delay 


page, and 


indicated, prevented 


UTC TRANSFORMERS 
Transformer Company, 
Street, New York 13, 

has released a new 

which lists over 600 stock 
ering the entire of electronic 
transformer applications. 

The new publication is fully indexed, 
giving complete technical descriptions 
of all items. In addition, a center in- 
sert gives circuit details for high- 
fidelity amplifier equipment 

Transformers for high-fidelity 
tems, hermetically units 
military 
formers for 
line are 
of high 
audio filters 


United 
Varick 
York, 


150 
New 
catalogue 
items Cov- 
scope 


SYS- 
sealed for 
special . trans- 
and a replacement 
along with listings 
coils and complete 


applications, 
hams 
covered 


“Q” filter 


CRYSTAL CATALOGUE 
Knigh ts Comp iny of 

Illinois 

catalogues 


Sand- 
has issued a completely 
line of 


James 
wich, 
new 
stabilized quartz crystals 

The catalogue lists 45 different crys- 
tals for 
ment, laboratory instruments, 
and industrial equipment, ete 

Development engineers and 
will find the new catalogue of 
est. Copies may be obtained by 
ing the direct 


covering its 


use in communications equip- 
medical 


others 
inter- 
writ- 
company 


SOUND SYSTEMS 
Simpson Manufacturing 
Inc 32-28 49th Street, Long 
City 3, New York, has issued its 
general catalogue of 1952 
No. 50 

A complete line of school and insti- 
tutional sound using control 
amplifiers with microphone, radio, 
and phonograph inputs for up to 40 
locations is the many 
groups of modern equipment featured 

Other items listed include high- 
power amplifiers, high-fidelity ampli- 
fiers, transcription equipment, mobile, 
and preampltification equipment 


Mark Coe... 
Island 
new 
revising its 


catalogue 


systems 


only one ol 


ALLIED'S 1953 CATALOGUE 
Allied Radio a 


Jackson Boulevard 


('o poration, 
Chicago 7, Illinois, 
general cata- 


1953 
contains 236 pages—-the 
company’s 


has released its 


logue which 
largest 
history 

Among the 
the new publication are 
tems, 
tators 


catalogue in the 


18,000 listed in 


sound 


items 
SsVs- 
television chassis, boosters 
and u.h.f 
model and portable radio sets 
sional and home recording equipment 
public address amplifiers and complete 
amateul ham 

and gear, indus- 
radio radiotelephone 


ro- 
table 


protes- 


converters 


systems, receivers 
transmitters 


trial vhf 


othe) 
and 


books, 
supplies 
section has 
many units for 
amplifiers, tuners 
preamps, and cab- 


equipment, as well as tools 
hardware, kits, and othe1 
The high-fidelity 
expanded to include 
custom installation 
changers 
inets 


Copies of the new catalog 


been 


speakers 


are available on 


pany. 


request to 


SOUND EQUIPMENT 
A new eight-page, two-color cata 
illustrating and 
1953 models of 
transcription 
has 


Co? poration 


describing the 
Califone 


logue 
fifteen 
graphs, 
sound 
by Califone 
Sycamore Avenue, 
fornia 

Accompanying the catalogue is a 
combined specification and price 
for easy selection of equipment to fit 
the customer’s requirements 
the new publication 
from the company direct. 


phono 

and 
released 
1041 North 
Hollywood 38. C 


players 


systems just been 


} 
dil- 


sheet 


Copies of are 


available 


ANNIVERSARY CATALOGUE 

Burstein-Applebee Co., 1012-14 Mc 
Gee Street, Kansas City, Missouri, is 
currently distributing copies of its 
25th Anniversary catalogue, No. 531 

This 148-page catalogue lists thou- 
sands of parts and equipment items 
for dealers, technicians broad- 
casters, public utilities, experimenters 
factories, engineers, and 
hams 

A comprehensive index has been in 
cluded to facilitate locating the part 
or unit desired 

Copies of the 
available without 


sche ols 


laboratories, 


new catalogue ar 


charge on request 
TRADE-IN GUIDE 
Publication of the first television set 
trade-in guide, the “1953 NARDA TV 
Blue Book,” has been announced by 
the National Appliance Guide Com- 
pany, 2132 Fordem Avenue, Madison 
1, Wisconsin 
The manual provides authentic, de- 
tailed, up-to-the-minute information 
on all popular TV sets of over 30 
manutacturers ind 
produced from 1947 
The annual guide tell 


how 


leading 
models 
1952 

iluate trade 
them and how 
and his 


to e\ 
to service 
them to 
faction 

Details on 
ual can be 
by the company on 


custon 


his 
how copies of 
obtained will 


+ 


reques 


RADIO SHACK CATALOGUE 
Copies of Radio Shack Corporation’s 
30th Anniversary 


RADIO & TELEVISION NEWS 


Catalogue are now 


Hew RADIO COURSE exty $250 


MADE MONEY FIRST WEEK | AMAZING BARGAIN OFFER | INTRODUCTION TO TELEVISION 


“You should get more money 
for your Course. The first week Here is a practical home-study course These practical lessons making up thi 
I studied it, | ae SLO i that will teach vou how to repair all radio | course-book are easy to follow and appl 
sets faster and better. These newly re- to actual radio yobs Use this training to ge 
printed 22 lessons cover all topies just like ahead in radio and as an introduction 
television. Hundreds of radio facts that pu 
zled you will be quickly cleared up. You wi 
find yourself doing radio repairs in minut 


other correspondence courses selling for 


over $150.00. Our amazing offer permit 


ou to obtain the course complete for only 
- ‘ i instead of hours quickly finding fault 
2.00 nothing else to pay Easy to-tollo 
or making needed adjustments. Every me 
radio deve lopimne nt ot importance und thou 
sands of time-saving radio facts are packs 
oscilloscope, amplifiers, and every other | into this complete course-manual. For exa 
topic needed to be an expert in radio re le, there is a large lesson on servicing F.M 
} ] Ms M4 
pairing. Trouble-shooting hints, circuits sets and another full lesson on audio amp 
hers. Use coupon below to order Course fo 
day examination in your own home. Loo 
te cours ‘ over the material, read a few lessons, app! 
complete co p 4 0 . Matislactio 
se Ur Tiss ate ACUOD me of the hints Then decide to keep th 
guaranteed. All 22 lessons, in large manual ons at the bargain price of $2.50 (fu 
form, sell-testing questions, ey ce), or return the material and get a eas! 


comp plete, your cost only 


well illustrated sections on test equipment, 
circuit tracing, alignment, F.M.. use of 


Canada 


MODERN, UP-TO-DATE short cuts, service suggestions, new devel 
7 ! ' opments. Send coupon today, and use the 


thd tar time 


Supreme, Radio & TV et RADIO a NO-RISK TRIAL ORDER COUPON 
eat *? SUPREME PUBLICATIONS, 3727 W. saver: a Sameage as, ILL. 


Radio Diagram Manuals * Send Radio ond Tv 


952 Manual, $2.50 P . 
Radio EACH J Complete RADIO COURSE (22 lessor ) $2.50 


150 Manual f ($2, 1952 Television Vi $3 1951 TV, $3 
‘ , it 1949 Radio 50 ! 1950 Television Ma: $3 1949 TV, $3 
yriced manuals i948 @ PRICED 1948 TV, $3 1947 TV & FM, only $2 


eo AT ONLY 


2 


i. . . 
Supreme Publications = 


1940 


Sold by All Leading Radio Jobbers Bed 


—— 


1938 Manual 


CORRE EERE TERETE EEE TEESE ESE SEES ER EEE TEES 


= RADIO MANUAL 


SPECIAL TUBE SALE! 


FULLY GUARANTEED—INDIVIDUALLY BOXED 
tubes of sensational low prices. Stock up now! 
Quantities limited! 


NEW IMPROVED 1953 
630 TV CHASSIS 


sir 146 


facturer 


(B3GT. $.63 6BQ6 . $.76 SVEGT. § 


TV PICTURE TUBES 


TOBP4 .$17.95 16GP4 .$26.00 | 19AP4 .$31.40 
12LP4 . 19.95 I16HP4. 19.95 20CP4. 32.00 
14BP4 . 19.95 16KP4 . 23.40 21EP4 . 34.40 
16AP4 . 26.40 17BP4 . 23.40 24AP4. 59.60 


All brand new—standard brands 


GUARANTEED FOR 
ONE FULL YEAR! 


TAPE RECORDERS 


Webcor 210 14 
Pentron 9T3C if 
Tape Master PT-125 Recording Unit 8 
SA.! Power Amplifier and Speaker 6 


STEVE-EL ELECTRONICS CORP. FREE! FREE! 


Dept. re 61 Reade St.,. New York 7, N. Y COrtlandt 7-0086 Write for latest catalog of hundreds of 
“rock bottom’ values! 


°c eee ee ewe oe oe oe oe oo ooo eee 


geno | 
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Jonuary, 1953 


ready for distribution, according to 


-. rue NEW LO word received from the company. 
RATED FFER : W- “PRICED The new 1953 listing describes and 
ROA \NIOR VOLTOHMy illustrates over 30,000 products. This 
| ST 224-page edition is the largest in the 


company’s history and includes a new 
FEATURES P compan 


32-page rotogravure section devoted 
YOU WANT to the components of high-fidelity 


custom music systems 
© High input resistance on all ranges Although primarily designed for the 


11 meg for D.C 0.2 to 2 meg for AC. . fe, industrial and laboratory user of elec 
@ Zero centering for discriminator alignment Ht 2, tronic parts, the new catalogue in- 
© Ohms Probe always positive ; * 4 cludes sections on public address sys- 

Only 2 test leads — Direct probe measures —_ tems, amateur radio gear, hand tools 

AC. and Ohms — D.C. probe slips over direct books, intercoms, kits, and emergency 

probe for D.C. measurements ¢ ae communications equipment 

The new catalogue is available from 

Flat frequency response the company at 167 Washington Street, 

30 cps to 3 me Boston 8, Massachusetts. 

50 Ke to 250 Mc with WG-264 

X-tal diode probe (available as accessory) 


WRL CATALOGUE 
RANGES art. World Radio Laboratories, Inc., 744 


West Broadway, Council Bluffs, Iowa, 
has announced the issuance of a new 

catalogue covering electronic compo- 
Resistance: 0 to 1,000,000,000 ohms COMPLETE WITH TUBES, BATTERY, 


ents. 
> 3 cones coin cane ante ob PROBES & CABLE AND INSTRUCTION oe: na 
10, 1,000, 10,000, 1.0 meg. & 10 meg BOOKLET. FULLY ASSEMBLED AND CALI- Comprising 130 pages, the new WRL 


BRATED JUST PLUG-IN AND OPERATE! atalogue lists many new items of in- 

terest to the purchasers of all types 

IN STOCK AT YOUR NEAREST $ 50 of amateur and other electronic equip- 
FEDERATED OUTLET NOW ONLY ment and components. Copies are 


available on request. 


0.C. Volts: 0-3, 12, 60, 300, 1200 
A.C. Volts: 0-3, 12, 60, 300, 1200 


*hKegistered U.S. Pat. Off. 


Nation's Only Coast-To-Coast Electronics Distributor AUDIO CATALOGUE 
© New York City 7, N. Y., 66 Dey St., Harvey ie ne y, Inc., 103 
@ Newark, N. J., 114 Hudson St., West 43rd Street, New York 36, New 
@ Allentown, Pa., 1115 Hamilton St., York, has issued a new catalogue de- 
@ Easton, Pa., 925 Northampton St., voted exclusively to high-fidelity audio 
equipment. 
Designated as Catalogue No. 54, 


this new 36-page publication lists hun- 
Standard T u B E a Qvernt me ELECTRONIC'S LATEST ls new »-page publication il 1un 


Warranty Service dreds of items for the audiophile. In- 
TROUBLE-SHOOTER cluded are AM-FM chassis and tuners, 
amplifiers, baffles, cabinets, cartridges 
changers, disc recorders, equalizer- 
616 preamps, high-fidelity speakers, pick- 
teas _ ups, phonographs, tape units, etc 
Se02 (rca) In order to insure maximum usabil- 
goo1 


7 004 (aca) | 13 ity, the company has not only listed 

S00 other types stocked at similar savings and illustrated each piece of equip- 

CELEINUN RECTIFIERS uit wave omoet Twes ment but provided technical data and 
t 18/1 

(Conti uous) | “eite | WE | Noite” performance information 

i Amp. $1.35 . ’ | $7.50 ONLY 

2 Amps 2.20 ‘ | 10.50 


~h hees_|— aa | 090 |-20-08- | $9495 MAGNETIC DOOR LATCH 
Tae: ape : ; ~~ A catalogue sheet which describes 
S Amps. 4.95 ¥ | é 25.25 " ca alogue snee : } 
6 Amps 4.75 . 33.00 ¥ a of the features of its new mag- 
10 Amps 6.75 40.00 THE AMAZING ——- E-C sain: diosa tata 6 ite t 
12 Amps. 8.50 45.00 (Pat netic door latch Is now avaliable trom 


20 Amps 13.25 . 79.50 TV SERVISET rae Heppner Sales Company, Round Lake, 


36 Ampe. 46.28 : 90.00 A precision engineered professional quality electronic Illinois 
30 Amps. 20.00 sees test instrument ideal for field or bench servicing of — . 
36 Amps. | 25.00 t r Radio, Television, Radar, Communications gear, ete. | The product described in the sheet 


© New, Selenium Rectifier Transformers pa ce Af Low Cost is suitable for either wood or metal 
eye ‘ $ 8.75 ; 
0, 12, is, aa ana se! arn CHECKS ee video , r\ 


\ a: " \ ib t ‘ doors, retains its magnetic properties, 
te Foy | second XFMR , ze ~- and since it incorporates no working 
@ Rabe. arm. ceoied are ge, detent defective component and parts, will last indefinitely 


New Selenium — Chokes 
ps o7 ? ohm 


A compact—complete— 
2a (an) circuit analyzer 


N@OeH Sau 
> 
“a 


ohm ue ‘ t for . . mt . 

53 Amps.—.004 hy.—.0as ohm SPECIFICATIONS: HAM BOOKLET 
We can manufacture other Selenium Rectifiers, . ae & BP Stans Tresor. OF AF Signal Injector, Ac The Allied Radio Corporation, 8. 
nium Rectifier Supplies, XFMARS., & Chokes & OC Voitage Indicator 0 60 “55 20,000, DOC Polarity West Jack Boulevat i Chicago 
SOLA HEAVY-DUTY PLATE VRANSPORMER. indicator 60 °550 20,000 be 5. es J AC son oulevare ica 
PRI; 200, 220, 240 volts—6o « 


“ conservative 900 M 5° x6" x 7 8 esistor hen 2 megohm Ba Illinois, in cooperation W ith the ARRL, 


iv stance ut nges 01-1 & ’ 3 st 
* $17. 50 Shee Sut vanees 50-500 ohms, Sk-25k, 100k r meg is distr ibuting a free booklet to radio 
Setput @ 180 MA. Only T° tag 28.00 oe Sons eee Sees Sas inten clubs, radio classes, and all other 
ot eR aces = A MUST FOR THE MODERN Ty AND ELECTRONICS groups of radio or electronic students 
SUPERHET RCVR. & SO WATT XMTR RVICE ENGINEER ; 

110 vac pwr. supply. | Unit 12°x9"x3" Comes in handy cloth pouch, complete with al! acces or hobbyists. 
: > mows rane New including ALNICO phone, TV high voltage an ? sodas . — = 
mplete station for only $99.50 7, phone " extension cord, test lead, Klipzon The booklet. “You Can Be There, 

nd moplete detaiied tnstruction Manual, . ° 

disclosing latest TV trouble-shooting techniques is a dramatic storv of the romance of 
¢ sure to ask for and see SERVISET at your distribs : 
ts : (send today for complete information end new amateur radio and the thrills that 


come with the hobby of operating a 


) 
ds 
‘, 


13 . 2-2562 
SEY, at NY Sa, Lo Mead Be LEE ELECTRONIC LABS., INC. hem station 
pottace All merchandise guaranteed Fr.o.8 p s Beston 19, Mass € : ° ! 
emember, you may order tubes not listed! 233 Dudley Street 0 . > Instructors of radio classes officers 
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HERE IS YOUR GUARANTEE 
TELLS HOW—  [ARSIREUAEE AR oeeaiinabnnerro ens TELLS HOW — 


tinue your training with 
out additional cost of any 


we E G UA R A nN T E E full’ obtain’ your com. | Our Amazingly Effective 
you tit stor his om | JOB-FINDING SERVICE 


TO TRAIN AND COACH YOU | *i="<cnvitio 12!" ] Helps CIRE Students Get Better Jobs 


AT HOME Here are a few recent examples of Job-Finding results: 
ul T g Stat on Cenioment 


GETS Civil SERVICE JOB 
IN SPARE TIME UNTIL YOU GET sre okat ihe inl tng te ta agen So 


GETS STATE POLICE JOB 
YOUR FCC LICENSE eae tas eat yr an ns 
” ' 7 Zz. | 


if you have had any practical experience—Amateur, Army, Edwin P. Healy, 264 § 


Navy, radio repair, or experimenting. er » a ede koe ie ae oe 


TELLS HOW— Employers make ) ; a | | ce mee ne 
JOB OFFERS Like These Capit hea 4 Mdio Mechanic" = 
to Our Graduates Every Month 


Your FCC Ticket is recoqnized in all radio 
fields os proof of your technical ability 


hiesel Elect 
Wyor xz r 


These are jt ot a moples of the job offers that come to our office oy riodically. Some 
ed radio lan fille d each at the jobs it might have been yo 


HERE’S PROOF FCC LICENSES ARE OFTEN hy & MAIL COUPON Now | 
SECURED IN A FEW HOURS OF STUDY With f “s a tances #2 ' 
OUR pesticiincdl AT HOME in — Time. Desk RN-48—4900 Euclid Bldg., Cleveland 3 Ohio 


(Address to Desk No. to id delay) 
t to know how I can get my FCC ticket 1 minimum of time 

= s i PRE klet H t ’ rec 1 et 
2nd Ph rf ' (does not cover exams for Amateur License), as well @ 


( t j t Mowe 
lst Phone ’ j 


Ae’ 


ist Phone 
ist Phone 
t. le ‘ I 


2nd Pron NAME 


) 
i ADDRESS 
CLEVELAND INSTITUTE oF RADIO ELECTRONICS i 
i 
ee 


N owe 
CARL E. SMITH, E. E., Consulting Engineer, President ony race setenatteases enon 


j rd d ait 
Desk RN-48, 4900 Euclid Bidg., Cleveland 3, Ohio -_ oo = oe oe oe oe ee ee ee ee ee ee ee ee 
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PREAMPLIFIER-EQUALIZER @ MODEL 50-C 


THE HIT of the 
AUDIO FAIR! 


"he Fskew 


Master Audio Control 


MODEL 50-C 


@ This is the equipment (50-C and 
50-A) used to reproduce WOXR’s 
binaural broadcast to the AES 
Annual Banquet. You can pay con 
siderably more but you cannot buy 
finer! THE FISHER Master Audio 
Control can be used with any ampli 
fier. Intermodulation distortion is 
virtually unmeasurable; complete, 
professional phonograph equaliza 
tion settings and tone controls; gen 
uine F-M loudness control; 5 inputs 
and 5 independent input level con 
trols; cathode follower outputs. 
Finest preamplifier. Self-powered 
As shou n, 50-€ : $97.50 

Chassis only, 50-CH : $89.50 


"he Fiskew 


All-Triode Amplifier 


MODEL 50-A 
@ THE FISHER Laboratory Stand- 


ard Amplifier is, beyond a shadow 
of a doubt, the world’s finest all 
triode amplifier—and yet moderately 


priced! reatures: High output - 
less than 3% harmonic distortion 
at 40 watts (.08°% at 10 watts.) In- 
termodulation distortion below 8% 
at 40 watts. Uniform response within 
1 db, 20-20,000 cycles; 1 db, 5 to 
100,000 cycles. Hum and noise bet 
ter than 98 db below full output 
Quality components used throughout 


Beautiful workmanship. $159.50 
Write for illustrated brochure 
FISHER RADIO CORPORATION 
39 EAST 47th STREET * NEW YORK 
ALL-TRIODE AMPLIFIER e MODEL 50-A 


and sponsors of clubs and other groups 
can obtain any number of copies of 
the free booklet by writing to Zole 
Csolkovits, W9TXZ at the above ad- 
dress. 


TRANSFORMER CATALOGUE 

Milwaukee Transformer Company, 
5231 North Hopkins Street, Milwau- 
kee 9, Wisconsin, has just released a 
new, 16-page catalogue to the elec- 
tronic trade 

Designated as catalogue MTR-1, the 
new publication describes a _ varied 
line of transformers, reactors, filter 
networks, and similar components 
which have been specially engineered 
to the rigid requirements of commer- 
cial and government agencies. 


—{- 
Headlight Dimmer 


(Continued from page 35) 
second stage because without heater 
excitation no plate current can flow. 
The current drain on all the batteries 
is very low and they should provide 
almost shelf life. The circuit could be 
designed to use the auto battery as 
one of the. bias cells as well as for 
heater power but this is not advisable 
because the grid voltages are quite 
critical and the 6 volt system in an 
automobile varies considerably with 
engine speed 

A 0.01 «fd. condenser is connected 
from grid to cathode of each stage to 
prevent any a.c. voltages from appear- 
ing at those points. If this precaution 
were not taken, the circuit might os- 
cillate and would surely pick up igni- 
tion noise and possibly even r.f. It is 
the combination of C, and R, in the 
first stage that gives the circuit the 
slow reaction to changes of light in- 
tensity. This reaction can be slowed 
even more by increasing the value 
of C,. 

The sensitive relay in the plate cir- 
cuit of the second stage of the ampli- 
fier has a 10,000 ohm coil and can be 


) 


adjusted to close at about 2 milliam- 


1 mex Beau 


q 


FOOT OMMER 
Switch 
AUTO ya 


BATTERY - 


Wiring diagram for a conventional auto 
headlight system. See text for details. 


peres. The contacts form a single-polk 
double-throw switch. The armature 
of the relay is grounded rhe nor- 
matly-closed contact goes to the relay 
switch operating the “high” lights and 
the normally open contact goes to the 
relay operating the “low” lights 

The unit was constructed in a small 
aluminum box 8" x 6” x4 Care must 
be taken to mount the sensitive relay 
in a horizontal position so the vibra- 
tion of the auto cannot interrupt its 
operation. Also, the resistance be- 
tween the grid and cathode of the first 
stage of the amplifier should be kept 
as high as possible because a resis- 
tance of less than 10 megohms will 
cause considerable loss of sensitivity 
Four wires are brought out of the box 

one for filament power, two for the 
headlight relay switches, and one for 
the phototube. The wire for the pho- 
totube is shielded to prevent any stray 
pickup. The entire unit is mounted on 
two aluminum flanges beneath the 
dash panel of the automobile. The 
phototube can be mounted behind the 
windshield in any convenient place 

This unit was installed on a 1946 
Chevrolet and a dual headlight relay 
had to be installed on that car. The 
wiring of the headlight control system 
would have to be adapted to the par- 
ticular car, of course In any case, 
the foot dimmer switch should be 
wired to override the photoelectric 
dimmer as a safety precaution 


- We 


Over-all view of the complete photoelectric headlight dimmer unit. 
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Great, N 
iss9 woe: 680-DX CHASSIS 
terrific savings-immediate delivery 


includes newest developments—Cascode Tuner—30 Tubes—for 16” to 

24” Picture Tube—Wonderful Saving! Adaptable for color and UHF! 
The great 630 with all the up-to- 
late imy vements! Wonderful r 
m 1 “ 


wre at t! 


directly adaptabl or and 
Mode! 630 — i oe ee 14950 
eet A © with “ta” 
FREE: New Trouble Shooting 
book with any chassis! 
SUPER 630 DX. 2 TV CHASSIS SUPER DELUXE 630-0x-3 
‘ fea th ust ait udio 


auicahin a > »s as the 630 DX-1 —. 

. PLUS tr follows ng crag 
Incltudes same es as <0 
OX-2 chassis ‘os tr fo 
towing 
*' ! 
oe Fre 


” 15g%0:% 


* 
His 50 
! 
“Universal Mounting Brackets . Joie * 12 os 169 
seaep 25s okt aay ey — ie. 


ple 
ry 


1 ‘ e Seto 


— PICTURE TUBES ‘tix! Ficcecsna"n 
lac ace Brance 

Values TV T R T ndard Brands 
108P4 A 

I2LP4a 
148P4 
14cP4 
16AP4A 32.95 

ORDER NOW FOR IMMEDIATE DELI VERY 


WRITE oe a otha 
mone , CRae: ._-~- 


The ROSE Company | 5i))*s..0 fe A os 


F B.. New Y¥ 


102 Pork Place, Dept. R-1, New York 7, N. Y., COrtiandt 7-6195 


A 
T.V. TEST 


PATTERN 


WHENEVER 
a You NEED one 


MODEL CB-101 TESTS VIDEO AMPLIFIER 


LINEARITY and PICTURE 


TUBE PERFORMANCE 
UTE PATTERN “cco 
GENERATOR FOR O goan ATOR 
SIMPLE « EFFICIENT « ACCURATE 


for a STEADY NON-SHIFTING 
VERTICAL or HORIZONTAL 


TEST PATTERN 
HERE'S WHY YOU'’Li LIKE IT... 


%*& Makes horizontal and vertical linearity, width, height and centering tests. 

% Checks relative gain of video stages; isolates defects in video amplifier. 

% Tests performance of kinescope directly. 

* Checks overall image reproduction when used to modulate TV signal 
generator. 

%* Uses sync impulse of receiver to insure steady line or bar pattern. 

* No removal of chassis necessary; special leads connect to tube pins. 

— Ask your distributor. about it Send for free fole 


NITED TECHNICAL LABORATORIES 


* MORRISTOWN NJ - Moanutocturers 


OF T.V. RECEIVER 
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BUILD 15 RADIOS 


AT HOME ONLY 
With the New Improved 1953 ‘1 O95 


Progressive Radio “EDU-KIT” 


NOW INCLUDES 
SIGNAL TRACER 


and 
CODE OSCILLATOR 


@ FREE TOOLS WITH KIT 
@ ABSOLUTELY NO KNOWL- 
EDGE OF RADIO NECESSARY 
@ NO ADDITIONAL PARTS NEEDED ‘ 
@ EXCELLENT BACKGROUND FOR TELEVISION 
e 10 DAY MONEY- BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


The Progressive Radio Edu-Kit’ offers you a home study course at a rock 
bottom price. Our Kit is designed to train Radio Technicians, with the basic 
facts of Radio Theory and Construction Practice expressed simply and clearly 
You will gain a knowledge of basic Radio Principles involved in Radio Recep- 
tion, Radio Transmission and Audio Amplification 

You will learn hew toe identify Radio Symbols and Diagrams: how to build 
radios, using regular radio circuit schematics: how te mount various radio 
parts: how to wire and solder in a professional manner You will tearn how to 
operate Receivers. Transmitters. and Audio Amplifiers You will tearn hew te 
service and trouble-shoot radios 

You will learn code You will receive training for F.C.C. license tn brief, 
you will receive a basic education in Radio exactly tike the kind you would 
expect to receive in a Radio Course costing several hundreds of dollars, 


THE KIT FOR even vere 


The Progre pooifical 'y ry ropes a te 7” any pe 
te ‘v1 € rr e ullty by ye 
sary ‘that, you have eve 


4 pier with in ctions 


The me 


PROGRESSIVE TEACHING M METHOD 


and serv: . ay 
»y pi pte reraph and 


BL Progressive Rati “EDU-IT" Is Compl 


cor ta ’ Tut 


"et 


"TROUBLE. SHOOTING LESSONS | 


ly . ar 
wie yoo with any techs 


FREE EXTRAS IN 1953 
ELECTRICAL AND RADIO TESTER 
ELECTRIC SOLDERING IRON 
BOOK ON TELEVISION 
RADIO TROUBLE-SHOOTING GUIDE 
MEMBERSHIP IN RADIO-TELEVISION CLUB 
CONSULTATION SERVICE @ QUIZZES 
TRAINING FOR F.C.C. LICENSE 
The Progressive Radio "Edu-Kit" is sold with a 10-day money-back 
guarantee. Order your Progressive Radio “EDU-KIT’ Today, or 
wap ead further Saypspesigesa 


we ot shipe ' r the if you send chee ney order 
$i9 $s. a ath ye On Cc o °°. "nae you pay « # of r’ tive 


PROGRESSIVE ELECTRONICS CO. 


497 UNION AVE., RN-14, Brooklyn 11, N. Y. 
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THE NEW 


EarcewincDA7Ztyp 


HIGH SPEED WITHOUT 
NERVOUS TENSION 


REVEALING BOOK 


ng 

wh be r develons 

xP fe champions 
CANDLER “sistem co 

@ Box 928. Dept Denver 


FREE 
Colo. BOOK 


A AAT IE ETRE UC STE RSENS 
L.A. HAM SHACK SELLS FOR LESS 


METERS 


WESTON * SANGAMO 


ALL NEW + ALL D.C. + 2” 
0—5 Ma 
-15 Ma 


0 
0-2 Mo $3.95 0—500 Ma 
Mfg‘rs inquiries: lots over 100 
“S" METER 


iluminated face. Full 


SQUARE 


$3.29 


scole 


reading of 5 ma. A standard 


value for most 
cuits. 2%". Black face 
New 


“S" Meter Cir- 


Amp Meter. No. 60-0-60. 


COMMAND AND/OR ARCS 
TRANSMITTERS and RECEIVERS 
3.6 MC Receiver......Used $8.95—New 
6-9.1 Receiver Used 8.95—New 
Triple Receiver Rack 
V.H.F. ARCS Transmitter or Receiver, 
Complete w/tubes Used 
Used 
with tubes $ 8.95 
with tubes 8.9 
with tubes 
with tubes 
BV Receiver Command 
Dynomotors : . 
MODULATORS 
BC-456 with Tubes, less dyn... 
MD-7 Modulator Dynamotor, 28V 
BC-433 Receiver—with tubes. .. 
MN-26C Compass Receiver... . 
MN-26Y Composs Receiver.... 
BC-357 Marker Beacon Rec. W.O. Tube 


. $1.29 


$17.95 
12.95 
1.95 


24.95 
New 


$19.95 


a“ 


VB- 
Voltage Booster* 


Get peak performance from your TV set or 


any electrical device drawing 350 watts or 
less. This 
maintains full 117 


full ise ry 


shrinks picture size. 


THE VB-1, $19.95 LIST 


*by the makers of the Regency VHF TV booster and UHF 
TV converter 


manually operated autoformer 


volt power supply In 


sures picture when low line 


voltage 


Ask any radio parts jobber for further information or write: 
1.D.B.A., INC., REGENCY DIVISION 

7900 Pe ndle ton Pike, Ind ianapolis 26 
Cherry 2466 


Channel 1 1050-1700 KC 
Channel 2 2000-3400 KC 


Channel 3 3000-4800 KC 
Channel 4 4370-7000 KC 
Unit i ' end f TA-128 
tra itter y oe “ h 


OVERS 
THEY LAST 
Ham Band 3700 KC 


| McCONNELL'S ena’ Sonne 


CIVIL AIR DEFENSE or 2 METERS 
ARC.4, W/tubes. Good, used $24.95 
522 Trans.-Receiver. W/tubes. Good, used 69.50 
Modulation Transformer. BC-375. New ee 
BC-306 Antenna Loading 1.95 
GP-7 Navy Transmitter: 100 watt moster os. 
Can use on any freq. from 350-9050 kc. by using 
proper plug-in _ 1 tuning unit $17.9 
FLS Filters—A’s, C's 

FL5 Filters 

Hand Keys—J-38 
Heineman Circuit 
Breakers 


New 
..New 
New 
115 V., 20 amp. 
115 V., Samp 
TRANSFORMERS 
12V 24V 2am 110V primary $2.95 
BC.434 Control Used—$1.95 New— $2. 95 
Code Tapes for TG-10 15 rolls. New 95 
BC-906 Absorption Type Freq. Meter Range 
150-225 mc. 0.500 DC Microm Used $11.50 
Field Phones E-E 8's Used $29.50 pr 
DYNAMOTORS 
PEIO3 New Case 
PE-73 29V @ 20 amps 
350 omps 
PE-77 14V G 
.350 amps . 
RL-42B Antenna Reel Ass. Less wire 
OIL CONDENSERS 
Sandard Makes—New 
mfd 
mfd 
mfd 
mfd 
mfd 
mfd 
mfd 
5000V $8.95 


$29.95 
9.95 


24.95 
9.95 


output 1000V G 
New 
40 amps output 1000V G 
New 
New 


2500V 
2 mfd 7500V 
HEAD SETS 
HS-30 nee . New $1.95 
HS-23 Used $2.95 
Matching Transformer for HS-30 .69 
RG-7U Coox yy 7 5 ohms foot 
MIKE CHEST SET * * button New 


2 mfd 


Cash with order. _ Prices subject to change without notice. California Sian please include 312% Sales 


Tax. Please i 


'Prr 3 


L.A. HAM SHACK 


Excess will be refunded. What Have You in Surplus? Submit 


1306 BOND STREET, at PICO 
LOS ANGELES 15, CALIFORNIA 


BENDIX 4-CHANNEL E.C.O. 


TV Signal Tracing 


(Continued from page 51) 


of the horizontal-output tube, its ef- 
fect can be reduced to an insignificant 
level by both direct contact of the 
probe tip to the tube cap and manipu- 
lation of the probe body for minimum 
capacitance pickup. Actually, direct 
contact lowers the probe input im- 
pedance, making it sensitive to 
the crosstalk field 

The small short ripple, which fol- 
lows the pulse in Fig. 2B but is not 
apparent in Fig. 2A, is a characteristic 
found at the deflection voltage level 
It referred to by design engineers 
as the “Spook”. (The spook may be 
noticed on television screens fine 
vertical line very left 
edge of the raster.) 


Hum 


Hum also presents a continuous but 
not too serious problem in high-volt- 
age signal tracing in that it 
the horizontal lines of a hig 
waveform vertically, as shown 
3. Very little hum interference 
through the probe-tip contact because 
a rather high ratio of high voltage 
hum voltage exists at that point 
introduced near the handle of 
probe, however, mixes with the 
voltage signal after the signal level 
reduced by the probe resistor. Fig. 3 
shows amplitude expansion of horizon- 
tal lines due to hum voltage originat- 
ing in the field of a Variac placed neat 
the probe handle. If the 
hum cannot be removed, 
the probe to a different angle of ap- 
proach will usually reduce the hum 
effect to an insignificant level. As a 
matter of note, strong video signals o1 
vertical-deflection signals, or either of 
these mixed with hum, will c:z dis- 
tortion similar to hum alone 


Effect of Reduced Voltages 


Low supply voltage (low line 
age, low “B--” voltage, or low 
“B+” voltage) is another 
cause of waveform distortion, particu- 
larly because it affects pulse shape 
and amplitude. The three exposures 
in Fig. 5 are expanded trace views 
showing how pulse amplitude dimin- 
ishes with decreasing supply voltage 
These pictures, obtained by probe con- 
tact at the plate of horizontal output 
tube, show a simultaneous reduction 
of the wavetrain following the pulse 

Reduction of heater voltage at the 
damper tube may also cause reduced 
pulse amplitude along with distortion 
in the wavetrain as shown in Fig. 6 
Reduced cathode emission within the 
damper tube produces a similar effect 

The use of a d.c. oscilloscope for ex- 
amination of these waveshapes has 
one special advantage; three standard 
conditions of “B” voltage can be re- 
checked conveniently when desired. 
The triple exposure in Fig. 4, made 
with probe contact at the damper- 


less 


1S 


as a 


close to the 


spreads 
rh-voltage 
in Fig 


comes 


to 
Hum 

the 
high- 
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of 
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iuse 


volt- 
boosted 
possible 


RADIO & TELEVISION NEWS 


zero voltage at 
- lower line, the “B+” volt- 
age tiny it, and boosted “B+” volt- 
age and pulse waveshape at the top 
The “B--” voltage alone remains when 
anything happens to eliminate the 
high-voltage pulse. 


tube re shows 


the base 


Typical Waveforms 


As previously mentioned, deviation 
from the normal waveform at the 
plate of the horizontal output tube in- 
dicates failure of components in the 
high-voltage section of a TV receiver. 
The series of examples that follows is 
typical of modern high-voltage cir- 
cuits. An RCA 17T153 television re- 
ceiver was employed during 
waveform photography. In receivers 
with different circuits, some modifica- 
tion of waveforms can be expected 

Although the normal waveform in 
Fig. 7A is not entirely clear of 
talk, it is typical of waveforms found 
to be satisfactory as a reference for 
signal Subsequent illustra- 
tions e: changes from 
this normal state The 
rangement employed to 
indication of 
retained for all othe 
the group 


chassis 


cross- 


tracing 
ich show singular 
testing ar- 
obtain the 
Fig. 7A 
pictures in 


normal signal 


was 


Baseline Distortion 


illustrate the bent 
reduced damper- 
In the previous exhibit 
of this condition in Fig. 6, the general 
bend in lost because of 
trace expansion. It can be seen, there- 
that it is advantageous to ex- 
at least a complete cycle of the 
waveform, digressing only temporarily 
to observe detail by trace expansion 
Fig. 8 indicates loss of pulse ampli- 
tude due to damper tube heater-to- 
cathode leakage Usually such leak- 
age is quickly checked by tube replace- 
ment but may even be 
external to the tube 
Short-circuited or leaky components 
place undue loading on the entire de- 
flection circuit and result in 
pulse amplitude and base-line warp- 
ing V degrees of such condi- 
tions are illustrated in Figs. 7B, 7C, 
§, 10, 12, 13A, and 14. 


7B and 
caused by 


Figs 
baseline 


tube emission 
base line is 


fore, 
imine 


traced to paths 


loss of 


arious 


Distortion of Pulse Shape 


Analysis of the cause of 
waveform should 
tion of the pulse shape The shape of 
the pulse is closely related to the 
proper performance of the deflection 
output components, such as the hori- 
zontal output transformer, the yoke, 
or the damper tube. The pulse-form- 
ing circuit which includes these com- 
ponents has a resonant frequency of 
approximately 65 kilocycles and there- 


a distorted 


also include inspec- 


Fig. 12. Waveform at plate of horizontal 
output tube. This patiern is obtained 
when there is a shorted condenser be- 
tween “B-” and boosted “B” circuit. 
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35 MA—130 VOLT 
SELENIUM co 


tach 


{35¢\ es 


ose. So. DSC heh 29E 


MIDGET 
POWER TRANSFORMER 


F=2 


s Pplr« 
No. 19C714 
Special Each 
As above 


10 cone, 
Each 
4 


“79¢ 


89¢. 


No. 19€731.§ 


29 10 Lots, $4 19 
Specie! Each toch 


SWITCH ASSORTMENT 
‘f 


10 Asserted—toggie, push-button and 
side type switches. The use of ony 


several will poy for Pir tot $1. 19 


18A935. Per Asst 
a Ln OF _PARTS 


No. 1881044 
Per Assembly Only 
10 Lots Eoch 


188203 A Wondertul Volve 


write 


BURSTEIN-APPLEBEE CO. 
1012-14 McGee St., Kansas City 6, Mo. 


C) Send Free 
C) My order is 


: 


Nam« 


| Address 


City 


attached for 


B-A Catalog No, 531 


items from below. 


enclosed 


State 


om a a an a a awa aan an ewawasanamanenal 


16MFD.—150 WKG V.—225 P.V 
TUBULAR ELECTROLYTIC 


sled 


Ne. 1 48995 
Ne fe y Se 


6AKS TUBES 


bears the 


e they were 


No. 70A98. Pkg. of Six 64K5 Sy! 
vania Made Tubes 
ONLY $4.79 


PAPER G MICA CONDENSERS 
tan ot 2 


99¢ 


TRIMMER CONDENSERS 


156 
PER ASST ONLY 


36 MOLDED PLASTIC 
TUBULAR . 
CONDENSERS 


$1170 List Value 


yet with the rugged con- 
tructs withstand the high 
temperature in TV, Auto and AC-OC 


set Tog qu wy. Fu ly guaranteed 
3A 


on needed to 


the make a 
wie of 36 a 600° Vole 4 each Of : 
002, .0O0 i 6 each OF, 02, 05 


Me. 1ga263 $3. 88 


Your Cost 
Kit of 36 Paper Tubulars aff 600 volt 
7 $10.50 List Value 


Kit of 36 $2. 


ROTARY SWITCHES 


Assortment of TEN—any one of which 
s worth more e price of the 

ng or build 
ad use tor all 


99 


ISTORS 


INSULATED R 
50 
ASSTD 


EP Is] 49 


Do not confuse with non-imsulated 
foreign makes etc offered by others 
50 Assorted top quolity 


suloted resistors m 


wil 
Ne 18A436 
Per Asst. of TEN 


Per Asst. of 50 
ASSORTMENT OF 100 
Consists watt and 2 
wvsulated fo0 Quality resistors 
No 198796 
Per Assortment of 100 


capacite 
17A871 


6 FT. BROWN AC CORDS 
10 FOR 


$] 69 


re of | spproved size ’ 
and top 


$1.69 


mductor 14 
quality plug 
Ne. 198911 
Per Bundie of 10 


FLEXIBLE 
MICROPHONE CABLE 


Specia 


ver stranding gives extreme 
flexibility plus unusual tensile strength 
Top quality filler, stwelding and over 
all rubber covering. Only aia 


me 28132, og. 00 $2.95 


Per 25° Coll 


INCLUDE ALLOWANCE FOR POSTACE—ALL OVERPAYMENTS WILL BE REFUNDED 


64) BURSTEIN-APPLEBEE CO. 


1012-14 McGEE ST. 
KANSAS CITY, MO. 


®RADCOM pays 
W A N TE D i ®highest prices for surplus 
@ © equipment, parts and tubes 


TCS-7 and up @ ARC-i, ARC-3, ART-i3 
SCR 214N, SCR-300 Transmitters BC 696, R89/ARN-5A 


SCR 399 Equipment JB 10, JB 60, fre "neoi “auipment SCR-2II, 
BC-939A, BC-GI0-E, RA-63, EES, ’ 
BC-614-E, PE95, PEI917, Trailer K-52, © Selsyns—All kinds 


Cords, LS-3 Generators—GN 45—All kinds 


SCR-508 . . . BC-604, BC-603, FT-237, 5 KW Gas Generators PE 15, PE 95, 
Crystal Sets PE 197 


SCR-506 . . . BC-653-A, BC-652-A, Plugs and Connectors. Technical Man- 
DM-40-A, FT-253-A, BC-658-A a : 


BC312, 342, 348, 1000 Receivers @ Magnetrons 4J-52, 120-AY—Others 
$CR522 Equipment, RA-34 Rectifiers Tubes—Special Purpose, Lots 


Telegraph WUX, Newark Bigelow 2-6666 


With Earl White 
vertical yoke windings. (A) Low side “H” 


RADCOM Engineering (0. nooes m5 
to “Center V.” (B) High side “V” to “Cen- 


DOW SU RPLUS PEN-OSCIL-LITE ter H” and (C) Low side “V” to “Center H.” 


seo SPECIAL Extremely convenient test oscillator for all radio 

eeaesers eesee $m ime Ney servicing; alignment @ Small as a pen @ Self rn m _ roe ara . acl 

powered @ Range from 700 cycles audio to over by controls the return trace o1 flybac k 

600 megacycies u.h.f. @ Output from zero to 125 time. The repetition rate of the pulse 
v. @ Low in cost @ Used by Signal Corps . = =F 

@ Write for information, is determined by the 15,750 cycle hori- 
at By ocr GENERAL TEST EQUIPMENT zontal-oscillator frequency 

WOrE Wise W130 2-CONDUCTOR 1000 38 Argyle Buffalo 22, N. Y. Weaknesses in pulse forming cir- 

Ge vmeuay COIL & FRAME LESS CONTACTS 12 cuits, such as open yoke windings 

3 GANG 3 
3 gana 383 mmeD pan sect. COND. cause the pulse to become broad at 
5 SANG Aue sareene es Ser the base and round at the top, as 
Y CHARGER, NEW j F 

Post 7 £0 Ss , ric. 9B ice aving . 

mosis Bydteyttionre® sod £28 shown in Fig. 9B Pulses having littl 

STANDARD BRANDS: 5S OHM OR 100 OHMS change in base width but showing de- 


. formed peaks indicate trouble in the 
5 a, ae Triplett Meters 
BA 60.38 $i.9 


Fig. 13. Waveform at plate of horizontal 
output tube. Short between horizontal and 


resonant pulse-forming circuit. Be- 
All Brand New In Boxes cause the tuning of this circuit de- 
pends on the proper operation of a 
odes _Becertotien number of components, a change in 
any one of them, or a change in their 
distributed capacitance, can be re- 
sponsible for pulse-peak distortion 
Defects in the yoke, the output 
transformer, the width control, the 
high-voltage condenser, the horizontal- 
output tube, the damper tube, or the 
high-voltage rectifier tube, or even in 
the associated leads, can individually 
be the cause of detuning the pulse- 
forming circuit. With such defects, 
the pulse shape suffers as shown in 
Figs. 9A, 11, 13B, 13C, and 14 
Short circuits between horizontal 
and vertical yoke windings produce 
oMvV.)0 different reactions depending upon the 
Ve te vunene ‘8 : anibe-000 A. “ne 9 D.C. 0-100 sections involved Fig. 13A shows 
yhi¥s, New 3.03 Seis OC. surgoweees 5 So 10. little change in pulse shape due to a 
CLIC LTS EC METERS short at the low end of the horizontal 
RHEOSTATS oa By Our warehouses contain large quantities winding. When half of the horizontal 
Watts Ohm sf" oSha'f sess of Aircraft Instruments, Dynamotors, Capa yoke is involved, however, rapid pulse 
itors, Switches, Relays, Hydraulic Parts, Po y ial 
decay occurs as pictured in Figs. 9A, 
13B, 13C, and 14. 


-pwomes 
~— ee a 
cd 
om 
cccoccec]eo 
Boesuwwoew 


0-15 volts A.C. 
400 micre amp. volt-ohm scale 


won 
CaSCoVouKscanmnes =~ 


D.C.-0-100 bad-good 


- Zero center scale 


0-60 micro amp. D.C. 0-1000 ohm 
scale sq. 
0-400 micro amp. a C. 0-25-50-100 
-V. scale 3° 
0-5 ma. A.C.-0-5-16-25 A.C. ma. 


Vv wR 


1n92-—115 V—60 cycle .0S amp 
12v pc bat te Arg Sy 
se oO Vv works on 6V 
re Fine for Code Practice . . -V.) 0-5-10-25 D.C. 
eeeeccves 69c amp. scale 3” sq. 
$4.95 | o- : t o- 10 volts D.C. good-bad 


sq. 
KEYS 150: o- 150 volts D.C. 125 ohms volt 


SA so 2. D.C.-0-25-50-100 D.C. voit 
-30 a | e 3” sq. 

32 4 | - 0.C.-0-100 scale 2° rd. 

-38 » 2 
41a 


Qveaewen 78 2 HF OOH HD @ hdd sl ons ‘ 


3.1 ma Woe’ tentiometers, etc 


SEND FOR A FREE CATALOGUE 

OR CALL ARMORY 4-8989 Fig. 14. Waveform at plate of horizontal 
output tube. Condenser shorted and se- 
ries resistor across half of horizontal 
yoke winding subsequently was burned. 
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sQ o.g0e MA 


a> » UY Haver 
cca 


ee ee eee 
we uw &Y Vee 


Oc SS etesassaase 


beamaar us for your meter wants. Over 3,000 in 
toc Write for Our 16-Page Bulletin. 


DOW RADIO, INC. Veo 4 


1759 E. Colorado St. Pasadena 4, Calif. | | INCORPORATED 
$1.50 min on tim with orders Al, 
Send full remittance to save C.0.0. charges 247 BROADWAY PATERSON.NS 


Ali merchandise fully quaranteed. Subject to prior sale 
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Fig. 15. Horizontal pulse as seen with 
high-voltage probe at high side of yoke 
connection. (A) Additional damped wave 
due to open condenser across half of yoke. 
(B) Normal waveform with new condenser. 


Fig. 14 depicts the waveform asso- 
ciated with a common cause of trouble 
in the yoke circuits, a neu- 
tralizing condenser, and subsequent 
burnt s¢ across half of the 
horizontal windings of the yoke. Three 
principal distortion evi- 
dent. 1. The pulse, severely reduced in 
implitude, loading 
of the horizontal deflecting system. 2 
The bent baseline is with 
reduced damper-tube conduction, which 
is concurrent with insufficient 
ower The rapid decay in 
agrees with other 
loading 
orizontal yoke winding 
If the condens¢’r 
$s open-circuited instead of shorted, it 
noticeable change in the 
waveform at the plate of the horizon- 
tal-output tube. Open yoke condensers, 
known to 
a condition 
ognized by the presence of a series of 
vertical the left half of the 
shows a waveform 
this condi- 
This waveform exhibits the ring- 
ing as a damped wavetrain immediate- 
pulse 
made by 


shorted 
ries resistor 

signs of are 
indicates excessive 
associated 
pulse 
pulse 


examples of 
part of the 


lape 


xcessive across 
vyoke-neutralizing 
iuses no 


nowever, are 


ng,”’ which is 


cause “ring- 


easily rec- 


bars at 
Fig. 15A 


associated with 


raster 
distinctly 
tion 


} 


following the 


} 
yi 
this test 


Connection for 
was probe contact 
terminal connected to the 
high side of the horizontal winding 
Although waveforms 
somewhat with various 
and detailed 
because of 


at the VOKeE 

may differ 
makes of TV 
Symptoms may 
com- 


receivers 
not agree 
ponent desi 


circuit or 
n differences, high-voltage 
tracing can be universally ap- 
plied to horizontal-deflection, pulse- 
tvpe, high-voltage power supplies. 
The author wishes to extend a note 
of appreciation to Mr. B. V. Vonder- 
schmitt for his helpful sug zestio: 


signal 
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Once you make contact with a 
jobber or distributor who handles 
the complete line of Sangamo 
Type PL ““Twist-Tab” electrolyt- 
ics, you will never again have 
to ‘“‘shop around” for odd sizes 
or capacities. Why?... because 
the Sangamo line is the most 
complete in the industry. 


Used by all leading manufac- 
turers of TV sets, Sangamo Type 
PL ‘**Twist-Tab” electrolytics are 
exact replacements. They assure 
long life and dependable perform- 
ance at 85° C and under condi- 
tions of high surge voltages and 
extreme ripple currents often 
found in TV applications. 


Ask your distributor for a copy 
of the Sangamo TV Replace- 
ment Catalog. It’s easy to use 
and helps you choose the right 
replacement every time. 


Deal with your Sangamo ‘“‘Head- 
quarters.” 


SANGAMO 


Radar, G 


Antennas, 


WORK UNDER 


@ TEST & INSPECTION ENGINEERS e@ FIELD ENGINEERS 
@ ELECTRONIC ENGINEERS 

@ TV RECEIVER DESIGN ENGINEERS 
NEEDED TO WORK ON: 
C. A. Mobile 
Radio, Auto Radio, Airborne 
Communication & Naviga 
tion Equipment, Television 
Microwave 
Equipment, Servo Mechan 
isms and Guided Missiles 


Write, Phone or Wire Mr. E.O. COLE, Dept. O 


MARION 
ILLINOIS 


ELECTRIC CO. 


f MAKE THIS YOUR HOME FOR IMPORTANT | 


IDEAL CONDITIONS .« 


@ LAB. TECHNICIANS 


YOU BENEFIT FROM high wages, a 
modern, air-conditioned plant, paid 
vacations and holidays, group insurance 
and a good chance for advancement 

Housing immediately available in the 
beautiful suburban and country areas 
that surround the Bendix Radio plant 


“Bendix Radio 


DIVISION OF BENDIX AVIATION CORPORATION 


BALTIMORE 4, MARYLAND 
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‘SCOPES ARE 


“GOLD MINES” 


... when you know how 
to use them fully on all 
types of service jobs 


AND THIS BOOK 
MAKES IT EASY TO LEARN 
ALL ABOUT THEM! 


No qt about it! The 


scope is the handiest 


cathode ray oscillo 


stron 
most useful instrument in 
radio-TV servicing today 
ter it get the best jobs--make the most moncy 
work lots faster--and are headed for even bigger 
things in the future! 


MODERN OSCILLOSCOPES 
AND THEIR USES 


By Jacob H. Ruiter, Jr. 
of Allen B. DuMont Laboratories, Inc 
326 pages. 370 illustrations. $6.00 


Servicemen who mas 


v¥ When, where, why and exactly 
how to use them 


v How fo interpret patterns 


v¥ How to handle tough jobs easier 
and faster 


No other type of specific service method train- 
ing can mean so much to you in terms ot efh 
ciency and greater earning power! Send for it 
today. See for yourself how this book can help 
you—before you buy! 


READ IT 10 DAYS ... at our rick! 


Dept. RN-13 RINEHART BOOKS, Inc., 
Technical Division, 
I 232 Madison Ave., New York 16, N.Y. 
end MODERN OSCILLOSCOPES AND THEIR 
for 10-DAV EXAMINATION If I decid 
eep the book, | will then remit $6.00 plus a tew 
¢ in fall payment. If not, I will retu 


jl owe you nothing 


Name & Address 


TSIDE USA Price $0.50 cash only 
Money back in 10 day 
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i book ts returned 


c, 22 sf. | 
WHATS se E- , fie 
— “a 


4 


‘4 


are asked to write direct to 


For additional information on any of the items described herein 
the manufacturer 
TELEVISION NEWS, the page and the issue number, delay will be avoided 


reader 
By mentioning RADIO 4 


RC OSCILLATORS 
Hewlett-Packard Company 
Mill Road, Palo Alto, California, is 
currently introducing two new wide- 
range RC oscillators which are smal] 
in size and simple to operate 
The new instruments, Models 


395 Page 


200AB 


and 200CD, have high stability and 
quickly resettable tuning circuits. Op- 
eration is simplified and only three 
front panel controls are used. They 
are small in size, lightweight, and are 
mounted in an aluminum case with 
carrying strap for maximum porta- 
bility 

The Model 


tests, 


200AB, for general audio 
offers a frequency range of 20 
cps to 40 ke. and a full watt output 
The Model 200CD, for wide-range 
measurements at lower power levels 
provides constant voltage output from 
5 cps to 600 ke 

The company will supply additional 
details on request. 


OIL-FILLED TUBULARS 

A complete line of easy-mounting, 
single-stud tubular oil-filled conden- 
sers is now being offered by the Jndus- 
trial Condenser Corp., 3243 N. Califor- 
nia Ave., Chicago 18, Llinois 

The new units are oil-impregnated 
and filled with Jndco Oil “A.” Pyro- 
filled units also available. 
Standard capacity tolerance is 20% 

10% The temperature range with 
the Indco Oil is 10 degrees to +-70 
degrees C. and with Pyroteen —70 de- 
grees to +-90 degrees C. Power factor 
is .46 with the Indco Oil and .2° with 
Pyroteen. 

A four-page 
containing 
G and H 
the 


teen are 


illustrated 
complete 


catalogue, 
data on the new 
types, is now available from 
company. 


PUSH-BUTTON SWITCH 
Grayhill, 4524 West Madison Street 
Chicago 24, Illinois, has developed a 
new push-button switch which meas- 


end of 
terminal 
in diameter at the wid- 


ures only 1.047 inches from the 
the plunger to the end of the 
tips. It is 4,” 
est point. 

Designated as the Catalogue No 
23-1, the new switch is normally open 
and has a s.p.s.t. momentary contact 
arrangement. It is rated at 4% amp., 
117 volts, noninductive. The bushing, 
providing single hole panel mounting, 
has a %q«-32 thread. 

Complete information on this new 
push-button switch is available from 
the company. Address letters to Mr. 
B. Doran. 


FASTENING GUN 
Of interest to service technicians is 
the newly-developed, hand-held 
matic fastening gun which 
introduced by The Helle 
Company, 2153-E Superior 

Cleveland 14, Ohio 
This compact unit is operated by 
just one hand, leaving the other hand 
free to guide the cable or hollow tube 
lines being installed The force of 
the machine will drive bands around 
cables and tubes into hard or soft 
plaster walls, flooring, joists, 


auto- 
has been 
Stapler 


Avenue, 


woods. 


and even mortar joints and cinder or 
mineralite building blocks 

An extra-size band, with leg 
varying from 4" to ‘se 
the new fastening gun 


lengths 
is used with 


BASS REFLEX CABINET 

Argos Products Co., 310 Main Street, 
Genoa, Illinois, is now offering a new 
bass reflex cabinet to the trade 

Featuring a solid mahogany 
and matching leatherette top 
sides, the new cabinet has a 
grille cloth covering the entire 
panel, thus concealing the two 
arate sound openings and giving a 
more modern appearance. 

Known as the “Deluxe Model DBR- 
15," the new cabinet is designed to ac- 
commodate either a 12” or 15” speak- 


front 
and 
single 
front 


sep- 
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‘Sens? prove 
as woken superio 


u prise us a bit to learn that some extra 
orporated SELETRON Sclenium 
Germanium Diodes into the design 
s because—as proneers in the field of electronic develop- 
uf Rand in some of the most dificult projects 
uffest requirements ever eothed up! Mat- 
ing drawing boar cams come true are daily chores at Radio 


Receptor C 


:) 
Neletron 
\ 
Gf GERMANIUM DIODES alatatelale! 
Radio Receptors new Germanium Diodes feature polarity 
| at a glance comomed with simplicity of construction SELENIUM 
and sound design principles. The tapered shape speeds RECTIFIERS 
assembly Decause operators can see at a giance 
| the correct direction of assembly Users are enthusiastic 
Over the quality of the product which is currently 
being used in wathie-talkies, computers, TV sets, 
tuners and other electrome applications. 


Setetron Setenwum Rectifiers, 

i Doth minature and 

industrial types, are in 

Constant demand dy an increasingly 
large number of engineers through 
out the world because they are 
completely dependable under the 
Most grueling conditions 

Years of experrence have given 
Ratio Receptor Co a deep insight 
into the idiosyncrasies of 
rectification. 


Our Germanium Diodes and Seletron Selenium Rectifiers 
may hold the answer to many of your problems. Radio 
Receptor Engineers will be glad to study your require- 
ments and submit their recommendations on both of 
these products 

Germanium Transistors available in limited quantities 


RADIO RECEPTOR COMPANY, Inc. Cabinet 
’ 
ap 


RD since 1922 in Radic and Electronics 


7. 25] West 19th Street, New York 11, MY + FACTORY. 84 North Gth Street, Brooklyn 11, m ¥ RANGES {0-30/ 150/600 mo.) * 


1S A SHAME 


to throw away 
sthat beautiful old 
>Console .. . replace the 
- obsolete radio with a 
*modern, easily-installed 


ESPEY am/FM CHASSIS 


(Enjoy Hi-Fidelity Reception) 


Mode! 103-S se ea 
tic carrying strap... * $19.25 


* 
4%,” SQUARE METER (50 micro- 
amperes-Alnico magnet) * In- 
cludes carrying strap * 5 DC Vollt- 
age Ranges ot 20,000 ohms volt to 
It is not necessary to 3,000 V.: 5 AC Voltage Ranges to 
spend a large sum of ' 
money to modernize 
your old radio or to 
become a “High Fi- 
delity” enthusiast. 
ESPEY chassis pro- 
vide the Highest 
Quality at moderate 
prices. 


ssfoovery less 
for Model 104 ...... 


Fully licensed under RCA and Hazeltine patents. The photo shows 
the Espey Mode! 511-C, supplied ready to play. Equipped with 
tubes, antenna, speaker, and all eocetsary hardware for mounting. 
NEW FEATURES—iImproved Frequency od lation circuit, drift com 
pensated @ 12 tule plu ectifier ! p er 2ATT tube . 
4 dual purpose tubes @ High qualit AM. YM receptio m @ Push-pul 
beam power audio output 10 watts © Switch for easy changing to crystal 
wr vari ~ reluctance pick-ups © Multi-tap audio saute transfor 
supply ; S—500 ohms 


— See them at your Jobbers — 
Write ‘ous. RN-1 . Makers of fine 


Write Dept. RN-! 
for Free Complete 
Catalogue of these 
and other Instru- 
ments. 

for literature and ‘< rodios since 1928 


complete specifica- ELECTRONIC MEASUREMENTS CORPOR 


TEL TRefaelge 


. ee 260 LAFAYETTE STREET ° NEW YORK 12 
ened MANUFACTURING COMPANY. INC 


eeecceecececese Eee Tet. Peed STACEY, WEW VOCE. S0, M. ¥ 
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EXPORT DEPARTMENT 136 LIGERTY STREET, 


NEW! 2ND EDITION 


of the only complete 
reference on AUDIO! 


by OLIVER READ 


A "Must" for 
Sound Engineers, Hi- 
Fi Enthusiasts, P. A. 
Men, Broadcasting 
Stations, Recording 
Studios, Students 


largest selling 
book in its field 


CONTENTS: 
A Partial List of Authoritative Chapters: 


Behavior of Sound Waves; Basic Recording 
Methods; Lateral Disc Recording; Microgroove 
Recording; The Decibel; Phono Reproducers; 
Styli; Microphones; Loudspeakers and En- 
closures; Dividing Networks and Filters; At- 
tenuators and Mixers; Home Music Systems; 
P.A. Systems; Amplifiers; AM and FM Tun- 
ers— PLUS HUNDREDS OF OTHER SUBJECTS 


Now you can have all the right answers to 
any subject in the field of Audio. Learn how 
to select and get the most out of recording 
equipment. Tells you how to select the 
proper amplifier for given applications, how 
to test amplifier performance, how to elimi- 
nate hum. Explains microphone, speaker 
and pickup principles and selection factors 
Shows how to utilize inverse feed-back, ex- 
panders and compressors. Covers hundreds 
of subjects—a vast wealth of reliable infor- 
mation found in no other single volume. If 
you work in the field of Audio, this book be- 
longs in your library. Order your copy today! 


ox 9 NLY $ 
Hard Covers o 795 
800 pages 700 ucwetions — 


ORDER 
TODAY 


Order from your Parts 
Jobber, or write direct to 
HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Ind. 
My (check) (money order) for $.... 
is enclosed. 
copylies) of The Recording & 
Reproduction of Sound (RR-2). $7.95 per copy. 


Address 


City 


nn 
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cabinet measures 237%” 
and 147%% deep It 
able in either blonde or 
finishes. All the necessary 
hardware is included 
mounting board for 12” 
A data sheet on these 
flex cabinets is 
company on 


er The 
30” high 


wide, 
is avail- 
mahogany 
mounting 
along with a 
speakers. 
new 
available from 
request. 


bass re- 
the 


FM TUNER 

Browning Laboratories, Inc 
chester, has recently intro- 
duced a new FM tuner which has been 
designated as the Model RV-31 

The new tuner features an all-triode 
r.f. section and follows the Armstrong 
receiving method with dual cascade 
limiters for most effective noise quiet- 
ing. Input signals of 3 microvolts will 


, of Win- 


Mass., 


produce 20 db of quieting. An a.f.c. 
circuit locks the local oscillator into 
correct tuning but may be switched 
off if desired. A selector switch per- 
mits FM, phono, TV, or recorder play- 
back to be fed through the tuner vol- 
ume control to the main amplifier. 

The RV-31 is suitable for custom in- 
stallations where space is limited since 
it measures 11” wide, deep, and 
612” high. Knobs and dial escutcheon 
are furnished in black and silver to 
complement the black dial back- 
ground. 

EXTENSION SPEAKER 

Auto radio sales and service techni- 
cians will be interested in a recent an- 
nouncement from Lowell Manufactur- 
ing Company, 3030 Laclede Station 
Road, St. Louis, Missouri that it is now 
in production on an easily-installed 
rear-seat auto extension speaker baffle 
kit. 

This “extra profit” 
plete. It 
metal louvre 


item comes com- 
includes a 9” x7” stamped 
plate with tamperproof 
screening, a three-way switch, screws 
for mounting dial plate to car dash- 
board, complete mounting hardware, 
and detailed instructions 

The company will supply 
details on request. 


additional 


VARNISH REMOVER 

A non-inflammable, impregnating 
varnish remover that rapidly strips all 
types of impregnating varnish from 
baskets, jigs. has been announced 
by London Chemical Company, 325 W. 
32nd Street, Chicago 16, Illinois 

The new “Lonco” remover is designed 
for fast stripping, at room tempera- 
ture, of all types of varnishes used in 
the electrical field. The only equip- 
ment necessary is a covered tank large 


etc 


G. E. RELAYS* 


CR2792B116A3 
SPST — 50 Amp Contacts 
trom 22-30 VDC. Coil Res. 200 Ohms. 
Completely enclosed in transparent 


plastic case, which may et 
removed for adjustments 1.59 
GE CR2791B116W3 
Same as above, except additional terminal $i 74 
brought out from contact arm ‘ 


GE+CR2791-F100D3 
Differential DPST. Norm. open 
Dual coil, 1500 ohms per coil—25 
Ma. Operating Current. 

$2.25 


Contacts: 20 Amp 


GE+CR2791F100G3 


Same as above, except has extra 1A con- $2 
35 


tact. Rated 5 Amp 
GE+CR2791D101F3 


All Ceramic Insulation, DPDT, Coil 
—iI2VOC, 100 Ohms DCR Contacts 


designed for fast operation $i 25 
‘ 


Rated at 5 Amps 


Operates 


GE +CR2791B106J3 
3PDT,. 5 Amp contacts. Coil rated 
22-30VDC. 150 Ohms DCR. Contacts 
are designed for fast operation, and L 
a 


enclosed by clear plastic $! 35 
GE#+CR2791B106C3 


SPDT, Dual Contacts will handle 20 


Amps. Coil 18-28VDC 125 $i 25 
. 


Ohms DCR 


THESE RELAYS AVAILABLE* 
IN MFRS. QUANTITIES 


DYNAMOTORS 


Output 
Volts Amps 


Input 


PELOIC § 13/26 
BDAR93 28 


B-19 pack 
D-104 
DA-3A 


MARK 11 


SCR 522 


5053 
PE73CM 
CW21AAX 


APN-1 
BC 375 


PES4 SCR 522 


RECTIFIER TRANSFORMERS 
Pri: 115V, 60 Cy. Sec: 28V/3.1A, 26V/8.4A 
7.3V/14A $12.95 
Pri: 210/215, 220225 235 235, 240V, 60 Cy.. I 
Phase. Sec: 11/10/7.5/5VCT @ 35A 
Pri: 115V 60 Cy. Sec: 20V @ I0A 
Pri: 115V 60 Cy. Sec: 8.1 V @ 1.5A 


FILTER CHOKES 


Description 


Stock Price 


S $-95 
5 


Ne 


/350 MA—i0 Ohms DCR 
A. 11H /60 MA 


10H, 450 MA, 10KV TEST 
20H 300 MA 
ISHY (15 MA—400 ohms DCR 
6H (80 MA—310 ohms DCR 
§ 2x5H (400 MA 
CH-188M SHY 2 
CH-303 300H 2500V Test 
CH-932 SWING 9-60H/.4-.05A 


| 


COVVROMONWNYOYOA Ni 


N——NN—ON—NN-DNS 


1OKV 


BC 605 INTERCOM 


Easily converted to an ideal inter- 
Communications set for office. home, 


or factory. Original. New 
w ‘conversion. Diagram $4.75 
or Check. Shipping Cres C00 


COMMUNICATIONS EQUIPMENT CO. 


3) Liberty St Dept New York City 7. N.Y 
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IRROSCOPE 


enough to accommodate the piece to age eS a 

be stripped ESE ar : Y 
Attack on the coating begins imme- 

diately and parts are normally stripped 

clean in '% to 4 hours. Overnight im- 

mersion will remove heavy coats up to 

3” in thickness 
Further information and a free sam- 

ple are available from the company. 


TAPE RECORDER 
Allie d Radio Co poration, 833 Ww. 
Jackson Boulevard, Chicago 7, Illinois 
is currently offering a low-priced tape 


recorder which incorporates many new 
: A lity in 
features for a variety of applications quality instrument 


The “Knight” 96-485 has “automatic morrow's features, 7 . MODEL 276 
keyboard” control. Five piano-key type price, $179.50 | OSCILLOSCOPE 
push-buttons permit the quick and : ‘ CALIBRATOR 
easy selection of the operating func- 
tions including “fast forward,” “play- ” 
back,” “stop,” “record,” and “fast re- ‘ ’ ; 
verse.” The “fast forward” speed en- - 


ables the user to locate that portion Optically 
of the recorded tape desired for play- 


back surfaced 
Two speeds and a dual-track record- 

ing head provide four recording times. 

At the speed of 3.75” per second, a 7” distorti 

(1200 foot) reel records continuously 

for one hour, or two hours by record- free image 

ing on the second half of the tape jventege. 

Ww idth At the 7.5” speed, the pis. of cathod + pprmdpere 

ing times are one-half hour continu- eet e Sacaee 

ously and one hour over-all Fre- 


Accurate voltege 
= { the oscil 
quency response is flat from 70 to 8500 ocep Oe 


~ ane loscope wove forms, 
cps at 7.5” and 90 to 6000 cps at 3.75". For use with ony oscil 
The unit is housed in a sturdy, two- 


loscope. 
tone green, luggage-type case which 


Dealer's net price 
$29.50. 

measures 14° x 12" x7 It weighs less 

>) 


than 22 pounds. Ready for operation 


mirror give 


t 


ray tube 


This much space ordinarily required 


from any 105-120 volt, 60-cycle a.c 
outlet, the unit comes complete with 


‘rystal microphone 8 feet of mike 
cable, a 600-foot reel of type “A” tape, (©) (e) 
a 5” take-up reel, and all tubes 
- - Two DoTS 1 a ee 
HAM XMTR. KIT gy 9 FO er 
E. F. Johnson Company of W ° COMPLETE Ccounse ony § 
Minnesota, is now in production é NOTHING ELSE TO BUY! DEGREE IN 27 MONTH 
new ham transn r kit Known ; i OTTO LUTHER, NEW PRESTON, CONN ete Medio Gaaiasering course. is a“ 
the “Viking II 
Rated at 130 watts c.w. output, 100 | : 
watts phone, the nev insmitter has . BARGAIN RADIO ; rep ever od 
been designed for operation on every \ HUNTING 7 . — 7 feng Pre = 
amateur band from to 160 m«e ters SERVICEMEN! Enter January, 


including the recently-assigned —15- Write for SENSATIONAL CATALOG > naperernatres tsi ay 6 va 
meter band rhe pi network ampli- HENSHAW RADIO SUPPLY 


fier matches a wide variety of antenna 
: : — 3619 TROOST KANSAS CITY, MO. 
impedances. A crystal selector assem- 


s 


1613 College Avenue, ANGOLA INDIANA 
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DEPEND ON 
CONCORD 


For OUTSTANDING VALUES! 


TYPE LIsT 


60% off 


STANDARD BRANDS—NEW—GUARANTEED 


TUBES 60% ofr tist! 


TYPE LtsT 


on all other Receiving Tubes. 


NATIONAL 
TURRET BOOSTER 


Pine r de 
igned wer sup 


t turret tuner eve 
Built-in i 
New 


? Krand 

ts of 6 

mane $10.00 
Lots of 3 $10.95 ea. 
Singly 11.95 


VM 2-SPEED 
RECORD CHANG 
With automatic changer 
hut-o 1% and 7s i 
oxitive Intermix of 10° 


ca Sam $4.9) 


proof! 


and 
~~ 


10 Element Conicals 


uperb low-priced “‘all 


ignal getter 
i 


) Lots of §— 


aluminusns 


Single tots 
$3.95 ea 


a ANTENNAS 


Factory assembled for top 
choatelaal and mechanical 
performance 


INTERLOCK TV 
LINE CORD 


y, 


6 ft. line cord 


all popular TV sets “2Te 


3¥2" STANDOFF 


Fully adjustable, 


% for $3.95 


LIGHTNING 
ARRESTOR 
63c 


} Twin lead or open 
transmission line. Mount 


Hat oron mast. 1.26 List 


32" SCREWEYE 


Insulated standoff 
High 
price 
100 for 


juality 


$2. 15 


Range. Ou 


units 

tom combi 

1.5 

m while 1 ha 


han 


in lots of 4— 


Iile 
in amplifiers 


Stock No. 99-A-850P. Singly j 
5 Bh 


MAGNIFICENT BRITISH HI 
FIDELITY 5° PM SPEAKERS 


A sensational value! 50 


12,000 CIs 
tperforms most 8” and 10 
hiy efficient for general use 
radios, TV sets and cu 

nations 4.6 ohtas imped 
on Alnico magnet Buy 


o» en 159 


Singly 33c, Lots of 6 
300 OHM TWIN LEAD 
1,000 ft. 


Vy MEG VOLUME CONTROL with wate 


29¢ 
100 ft. $1.39 $10.95 


CONCOR 


Phone: D 


i CONCORD RADIO, 53-L 
Dept. Ni 


J lease include my name 
Mailing List Free of ct 


i Name 
9 Acitres 
8 city 


ALL C.0.D.'s 25% 
MINIMUM ORDERS: $5.00 


53-L Vesey Street, 


DEPOSIT 


D RADIO 
New York 7, N. Y. 
Igby 9-1132 


OPEN WEDNESDAYS UNTIL 9 O'CLOCK 


SS Oe Oee2ee2ee ee 


Vesey Street, N. Y. 7 


are 


State 


mn your Special Bargain 1 


bly permits the selection of any one 
of 10 crystal frequencies from the 
front panel, with an 11th position pro- 
vided for use with an external v.f.o. 
All stages are metered and dual 
power supplies are designed for econ- 


omy and operating convenience. 
novice operation, the final amplifier 
input may reduced to 75 watts 
without transmitter modification. 

The transmitter, TVI suppressed, is 
enclosed in a heavily copper-plated 
steel cabinet. The lid is bonded with 
silver-plated, phosphor bronze contact 
fingers. Special shields are included 
for the meter, dial window, and v.f.o. 
power socket. 

A free bulletin, No. 714, giving com- 
plete specifications on the new trans- 
mitter kit, is available on request. 


For 


be 


COMPACT CONVERTER 

The Terado Company, 1068 Raymond 
Ave., Saint Paul 8, Minnesota has in- 
troduced a compact d.c. to a.c. con- 
verter, the “Trav-Electric Super,” 
Model No. 6-71160. 

This unit converts 6 volts d.c. 
battery) to 110 volts, 60 cycle 
Capacity is 60 watts continuous 
75 watts intermittent. Suggested uses 
for the new unit include the operation 
of wire recorders, dictating machines, 
portable phonographs, radio receivers, 
small electric drills, hand vacuum 
cleaners, electric shavers, lights, and 
test equipment. 

A catalogue sheet describing this 
and other converters in the company’s 
line is available on request. 


(car 
a.c. 
and 


SOLDERING MACHINE 
Sunrise Products Company, 
Box 173, Hawthorne, New 
currently featuring a new 
unit, the Model XK-72. 
This compactly-designed resistance 
soldering unit incorporates a sensitive 
interval timer (1/5 to 90 seconds) and 
an adjustable heat controller to per- 


P. O. 
Jersey, is 
soldering 


mit fast, precision soldering without 
overheating or warping of the parts 
to be soldered. 

The electrode holder, L-14, measures 
6” long and weighs just 3% ounces. 


slravClectric 
$152 48. ay 


Model 6-1160 


MIGHTY 
MIDGET 


CONVERTER 


Just plug into 
Cigar lighter on Dash 


Converts 6 volts D.C. to 110 
volts A.C. 60 cycles 40 watts. 


alle 


— 


Ideal for phono- 
graphs and turntables 
at beach, or picnic. 


Radios, short wave 

aye or broadcast bands 
x C A, in car, truck and 

a ae cabin, etc. 

IN THE CAR- IN THE TRUCK 

Small dictating ma- 

chines . . . ideal for 

salesmen, business 

or professional men. 


Electric shaver works 
beautifully when it 
is plugged into Trav- 
Electric. A great time 
saver. 


Boats—the 110 volts 


A.C. operates radios, 
lights, etc. 


" ELECTRIC SHAVER 
——S 

& 7 = 
Ideal for outdoor 
musical entertain- 
ment from table ra- 
dio to phonographs, 


including most wire 
and disc recorders. 


Fully Guaranteed 
THOUSANDS IN USE 


See your Electronic Dealer or 
Jobber, or write direct 


JA L 7 
AT PICNICS ~~ OUTINGS 


Model 6-1160 
Size 242" x 2%" x 32" 


TERADO Company 


Mfrs. of Pracision Equipment 
1068 Raymond Ave., St. Pay! 14, Minn. 


tn Canada, write: Atias Radio Corp... Ltd.. 560 King 
treet West, Toronto 28, Canada 
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"and %." diameter, 
use with this unit. 

A brochure describing the Model 
XK-72 and other units in the com- 
pany’s line is available without charge 
upon request. 


Three tips, %", % 
are available for 


H.V. TEST JACK 

Alden Products Company, 117 North 
Main Street, Brockton, Massachusetts 
has introduced a new, skirted test 
point jack, the 11OBCSH, which per- 
mits circuit voltage readings up 
to 3000 volts a.c. peak from the front 
of equipment panels 

Its high collar protects the operator 
from flashover during high voltage 
checks Actual flashover breakdown- 
occurs at 7-8000 volts a.c. 


safe 


to-chassis 
(r.m.s.) 

This new miniature test point jack 
has a beryllium copper contact, made 
to critical accuracy in progressive 
to insure resilient, long-life contact 
action. Its pre-tinned soldering tab is 
suitable for use with up to 14 gauge 
wire 

For complete 


dies 


information on this 
new product, address requests for ad- 
ditional data to Mr. Nelson Hearn at 
the company’s address 


AUTOFORMER 

Halldorson Transformer Company 
4500 Ravenswood Avenue, Chicago 40 
Illinois, has announced the availability 
of a new “Varivolt Autoformer” which 
permits the adjustment of line volt- 
ages of 65, 75, 90, 100, 115, 130 and 145 
volts 115 volts, or to other voltage 
levels within the unit’s range 

Voltage is set by means of a seven- 


to 


‘ep rotary switch 
voltmeter 
115 on 
is equipped 
foot plug-ir 
output 

The line is 
four wattages 
150, 350, 5™), 


nd indicated by a 
ed-line marker at 
Each unit 

conventional six- 
ord and standard 


having a 
its 0-150 volt 
witt 
line 


‘ale 


recepta‘ 
available in 
load rating): 


curr ntly 
(resistive 
nd 750 
UNIDIRECTIONAL MIKE 
Astatic Corporation, Conneaut, 
Ohio, has announced the addition of a 
unidirectional dynamic model to its 
line of microphones 

Known the “Dynabar” Model 
DR- the new microphone employs 
the company’s exclusive sintered met- 
al method of acoustic phase shifting 
This accomplishes a_ front-to-back 


The 
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Fach 
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nA t f jm 420 
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$39 95 set 


DYNAMOTORS 
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i BI wer on 
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for start 
110 V t 


1 other 
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i New 

ARC-4 TRANSCEIVER 

Ideal for 2 eters. « 

trol 


box 


BC 357 MARKER BEACON 
! 128Q7 i 208 Tubes Px 


ARC 5 EQUIPMENT: 
TRANSMITTERS 


3 to 4 MCS $14.95 
4 to 5.3 MCS 8.95 
5.3 to 7 MCS 7.95 


' 
t tit 

R-4 ARR-2 RECEIVER 
23 4-288 mes 


axe el 


$19. 95 


RECEIVERS COMPONENTS 
poyerrens RACKS 


190toSS50KC $16.95 Si $1.00 Fa 
3tc6 MCS. 9.95 Double Tr 3.73 Ea 
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: ty marie 


All above Re 
co plete with 
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“SCIENCE & MECHANICS" FOR MORE LOW PRICE SPECIALS 


MODEL 60.9 TRANSMITTER 
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——seberel $9. 95 
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* 
to prior sale and prices subject to change without notice 


STANDARD SURPLUS 


All California Orders—Add 3% 
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0% ep 0.0. ord All items subject 
On purchases under $5.00, send tail amount 


1230 Market St., San Francisco 3, Cal. 


Telephone HEmlock 1-3106 
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WRENCH 
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SCREWDRIVER ACTION/ 


120 STYLES and SIZES 


or 


@ ASSEMBLY WORK 
@ REPAIR WORK 

@ RADIO 

@ TELEVISION 

@ INDUSTRIAL 

@ AIRCRAFT 


STEVENS WALDEN, Inc. 
W 


RCESTER 4, MASS 


| sampling 


pickup differential of approximately 
15 db, which makes the microphone, 
for all practical purposes, dead to ex- 
traneous noise and drone, according 
to the company. 

The internal dynamic element is 
floated in rubber to help insure sta- 
bility. An impedance selector switch 
provides operating impedance of 50, 
200, 500, and high impedance. The 
switch is located at the back of the 
microphone housing, flush with the 
surrounding grillework to prevent ac- 
cidental turning. It has a center slot 
for easy turning with coin 
screwdriver. 

Output level is -54 db (1 volt-per- 
microbar) and the range is 40 to 
10,000 cps. Standard equipment in- 
cludes an Amphenol cable connector 
and 18 feet of two-conductor shielded 
cable 


edge or 


PROGRAM EQUALIZER 
Production on a new program equal- 
izer, the Type 4031-B, has started at 
the Burbank, California plant of 
Cinema Engineering Co. 


The new instrument has wide appli- 
cations in sound and electronic labora- 
tories for research and control; broad- 
casting, recording, and motion picture 


uses include providing corrections for 
frequency response in audio equip- 
ment, sound pickup, and transmission 
lines. 

Easy operation of two control knobs 
allows wide range of over 395 avail- 
able curve combinations Controls 
provide for independent adjustment of 
the high and low frequencies in 2 db 
steps. Input level minimum is 70 
dbm and maximum +20 dbm 

The equalizer uses standard RTMA 
rack mounting and is available either 
from the company’s New York repre- 
sentative, Audio & Video Products, 
730 Fifth Avenue, or from the 
facturer direct. 0 


manu 


RCA SHOWS EXPERIMENTAL TRANSISTOR GEAR 


CA recently demonstrated a_ series 

of electronic gear in which a wide 
range of transistor applications useful 
to radio, television, and the industry 
were incorporated. 

Each development was in the form of 
a laboratory model which, it was em- 
phasized, is still in the preliminary and 
experimental stage. None of the units 
is commercially available at the present 
time. 

Among the equipment demonstrated 
at the David Sarnoff Research Center 
of RCA in Princeton, N. J., was a porta- 
ble public address system, a personal 
radio which was transistorized except 
for one tube, an all-transistor personal 
radio, a portable FM receiver, a tran- 
sistor portable phonograph. a wireless 
phono jack, a roving microphone, a toy 
piano, a transistor ukelele, and a porta- 
ble television receiver. 

Pen types of RCA developmental and 
experimental transistors, three of the 
point-contact variety and seven of the 
junction transistor family. were used 
in the equipment. The three point- 
contact types and one of the junction 
types are to be offered on a limited 
basis for engineering ad- 
vanced development to industry repre- 
sentatives. The other six junction-type 
transistors are still classed as experi- 
mental. 

Among the experimental items which 
attracted considerable attention was a 
portable, battery-operated —televisic 
receiver, tubeless except for the picture 
tube. In another approach transistors 
were introduced in part of the circuits 
of a standard television receiver. Tran- 
sistors were also employed in circuits of 
industrial TV equipment andthe 
*“Walkie-Lookie™ portable TV camera 
equipment to point up savings in 
weight. size. ete. 

In summarizing the demonstration, 
Dr. E. W. Engstrom, vice-president in 
charge of RCA Laboratories Division, 
said: 

These demonstrations highlight the 
fact that transistors are today no longer 
entirely a research concern. They are, 


in the fields of radio and television, an 
immediate problem for advanced de- 
velopment by industry engineers who 
can learn how to put them to work in 
evolving more versatile, smaller, stur- 
dier, and eventually lower cost equip- 
ment for industry and the public.” 
30 


D. D. Holmes, staff member of the David Sar 
noff Research Center of RCA at Princeton 
N. J., demonstrates the simple replacement 
of a junction-type transistor in an auto 
receiver operating solely from 11 develop 
mental and experimental transistors in 
stead of the customary electron tubes. The 
use of transistors makes it possible to 
eliminate the usual high-roltage power 
supply. The transistors operate directly 
from the car's 6-volt siorage battery so 
that the recwiver has only 10 per-cent of 
the usual drain on the automobile battery. 
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Audio Oscillator 


(Continued from page 64) 


power supply shown be adopted as all 
parts are standard and the over-all 
cost is low. 

The theory of tuned RC nets has too 
many ramifications to be discussed 
here: those interested are referred to 
the bibliography at the end of this 
article. However, a brief description 
of oscillatory action in this circuit will 
be given. As stated before, the cir- 
cuit is essentially a two-stage RC- 
coupled amplifier, with the output of 
the second stage brought back to the 
input of the first. There are three 
components for oscillation: 
a gain-producing element, a _ phase- 
controlling element, and a frequency- 
selective element. The two-stage am- 
plifier represents the gain-producing 
element. However, the output is fed 
back negatively through the lamp in 
the cathode circuit of the first stage, 
which limits the gain of the amplifier 
to slightly more than three times 
Simultaneously, positive feedback is 
coupled through the RC net to the grid 
This net is frequency selective due to 
its transfer-phase shift characteristic. 
At some frequency, depending upon the 
values of R and C, the voltage at the 
grid will be in-phase with the voltage 
impressed across the entire net and 
equal to % of the impressed volt- 
age. At any other frequency, for 
the same RC values, the grid volt- 
age will either lead or lag _ the 
impressed voltage by some angle. 
Thus for only one frequency will the 
second stage output and the first stage 
input be in phase. At this frequency 
the grid and cathode voltage are in 
phase, and the negative feedback volt- 
age developed across the lamp must 
be just slightly less than the voltage 
developed between grid and ground, 
i.e., a slight net positive signal, for 
oscillation to occur at this frequency. 
At all other frequencies the negative 
feedback voltage is greater than the 
positive feedback voltage; hence 
lation will occur at one and only one 
frequency. 

Although single-frequency oscilla- 
tion is assured with sufficient positive 
feedback, good waveform is not. It is 
with the greatest of that this 
circuit can and will produce almost 
any desired waveform. Continuous 
sine waves are only one of a great 
variety, and are the result of critical 
damping, to borrow a mathematical 
term. Over-damping produces a 
damped wave train, usually sinusoidal 
in form; under-damping is multivibra- 
tor action. For continuous sine waves, 
the negative feedback must be ad- 
justed so that an over-all gain of 
unity results. This is the condition 
where the energy fed back positively 
just cancels the circuit While 
it is relatively easy to make this ad- 
justment for one frequency, 
for a wide range of frequencies re- 
quires another variable element 


necessary 


oscil- 


ease 


losses 


to do so 
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AN/ARC-1—Transceiver 100-156 MCS 
APA-11—Pulze Analyzer 
APW-1—Airborne Radio Altimeter 
ARC-4—VHF Transceiver 140-150 MC 
ARN -5—<ilide Path Receiver, $69.50 
ARN -7—Airborne Direction Finder 
ceiving Equipment 
tter 2-5.2 MC 
- + to 18 ME 110" AC 
-348—Keceiver—1.5 to 18 MC 28w Ix 
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639—VIHIF Receiver 56 MC, $400.00 
-640—VHF Transmit 56 Me 
100 K« 
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-4—X-Band Search & Homing Radar 
-6—X-Band Search & Gun Laying Radar 
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Thousands depend on 
PHOTOFACT! 


THEY TELL YOU WHY 


Unsolicited letters tell what the 
world's finest TV and Radio Data 
means to Service Technicians 


William T. Duarte 
8 Harbourd Road 
Johnston 9, R. |. 


“Thanks for introducing me to such a well- 


compiled and tremendously helpful data serv- 


ice as your PHOTOFACT.” 


WN. A. Jacobsen 
562 Martha St. 
Grand Rapids, Mich. 


“Your folders were recommended to me by 
another serviceman. I'm discovering that | 
should have them before | tackle any job 
that looks the least bit tough. It sure was my 
lucky day when | was introduced to your 
folders. Really, | don't know how one could 
service a set intelligently without having the 
PHOTOFACT Folder on it.” 


John J. Duplex 
Duplex TV & Radio 
5153 W. Huron St. 

Chicago, tl. 


os 


“| find your PHOTOFACTS a necessary must, 
and would not consider servicing without 
them.” 


NOW! GET THE PROOF FOR YOURSELF! 


We'll send you a Free Photofact 
Folder on any receiver listed in 
“PF Index & Technical Digest.” 


Learn for yourself—at our expense—how PHOTO- 
FACT pays for itself by earning bigger repair 
profits for youl Select any Folder from the PF index 
(if you haven't an index, get a copy from your dis- 
tributor). When you write us for your Free Folder, 
be sure to state Photofact Set and Folder Number 
as shown in the Index. Get your Free Folder now. 
Examine, use, compare—see why you can't afford 
to be without PHOTOFACT! 
HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Ind. 


HOWARD W. SAMS & CO., INC. 
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Preferably this element should act 
automatically, for adjustment of two 
controls when changing frequency is 
to be frowned upon. This function can 
be obtained in a number of ways, all 
of which resolve into an impedance 
element that varies with voltage or 
current. In other words, it does not 
follow Ohm’s Law. Such an element 
may be as complex as the a.v.c. circuit 
in a receiver; thermistors, or a diode 
also exhibit the nonlinear characteris- 
tic; so does an iron wire, such as a 
pilot lamp. This is a convenient form, 
and relatively inexpensive The 3- 
watt, 117-volt lamp is almost universal 
in this application 

The action of the lamp in auto- 
matically adjusting its magnitude or 
resistance to maintain the amplitude 
of oscillations at a constant level may 
be seen by the characteristic curve of 
such a lamp, shown in Fig. 2. In this 
curve resistance is plotted as a func- 
tion of impressed voltage, and clearly 
shows the nonlinear nature of this 
function. The dashed vertical line in- 
dicates the approximate limit of volt- 
age that may be applied to obtain reg- 
ulator action. Don't expect any light 
from the lamp—even the faintest red 
glow of the filament indicates im- 
proper adjustment. The characteristic 
that permits the use of a lamp for 
regulation is that the voltage devel- 
oped across it increases more rapidly 
than the current sent through it. It is 
the slope of the curve, that is, the in- 
cremental resistance, at any point 
rather than the resistance value at 
that point that governs the action 
(Fig. 4). An amplifier with such an 
element as the negative feedback re- 
sistance becomes a very nonlinear de- 
vice. No matter what magnitude of 
signal is applied, the output is nearly 
constant. The range of input is, how- 
ever, limited by the range of the non- 
linear element. 

Calibration of the dial involves a 
known frequency (from a standard 
oscillator, or the 60 cps power line) 
and a CRO. With the oscillator feed- 
ing the vertical amplifier and the 
reference signal feeding the horizontal 
amplifier, Lissajous figures will be 
produced. Any stationary pattern in- 
dicates an integral relationship be- 
tween the two frequencies. The ratio 
may be calculated by counting the 
number of tangent points to a rectan- 
gle enclosing the figure. Let the num- 
ber of tangent points along the top 
be H; similarly, the number of tangent 
points along one side is V. Then H/V 
is the frequency ratio, and H/V multi- 
plied by the reference frequency gives 
the frequency of the oscillator. In this 
manner 10 cps division marks can be 
made on the lowest band using the 60 
cps power line for reference. If the 
condenser decading is within 1%, no 
further calibration is necessary up to 
200 ke. 

A method of checking distortion con- 
tent of any waveform was mentioned. 
This requires a CRO and an oscillator 
with very low distortion. A Lissajous 
figure of unity ratio is formed. Of 
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course, the possibility of two signal 
sources maintaining a precise phase 
relationship for more than a few sec- 
onds is remote. Therefore the figure 
will apparently rotate, changing from 
a circle to an ellipse, to a straight line, 
and back again. It is the straight line 
that provides the desired criterion 
any harmonic distortion greater than 
1% will appear as a bump or loop in 
the straight-line pattern. 
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Modernizing the SC R-274/N 


(Continued from page 59) 


for the final. The use of a stand-off 
insulator-type r.f. choke makes this 
easy, using the existing hole between 
the 1625's for the mount, and the ex- 
isting plate “B-plus” feedthrough mica 
insulator for power connections 

Connect the parallel-feed as shown 
in the top chassis photo and the dia- 
gram, forming a conventional pi-type 
network system, after soldering the 
top of the coil to the top-chassis left- 
hand condenser, and the bottom of the 
coil to the top-chassis right-hand con- 
denser (Positions as viewed from 
front of panel.) Use bits of the former 
tank coil wire for all this, since that 
silver is hard to beat for r-.f 

The hole in the lower right-hand 
side of the front panel, due to the re- 
moval of the dial assembly, etc., is an 
ideal spot for the midget closed cir- 
cuit jack J;, to which is wired a lead 
from the final amplifier cathodes, for 
keying the rig 

A % in. punched hole, to the right 
of the meter, provides for a coaxial 
fitting, to carry the pi-tank output to 
the antenna, which can be almost any- 
thing, from a short whip to a fancy 
array. (With some type of antennas, it 
may be necessary to solder a .0001 
ifd., 2500 volt mica condenser in paral- 
lel with the loading condenser, RH 
pi-net condenser, to get proper and 
adequate loading.) In our case, we 
can load to a hundred-and-fifty mils 
with approximately 450 volts on the 
final, which was considered good 
enough. 

The former neutralizing condenser 
shown on the chassis lip in the under 
chassis photo, was not used in our 
case: it can be left disconnected 

Power for the rig is from a typical 
junk-box job, using a husky 500 volt, 
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200 ma power transformer, dual 
chokes, and two 8 efd., 600 volt con- 
densers, with a VR-150 (0D3) for the 
regulated 150 volts to the oscillator. 
A recommended supply is shown in the 
diagram, with pin connections shown 
as used by the author. A five-wire 
cable handles things nicely, and we 
simply soldered the wires directly to 
the socket on the rear chassis drop, 
using a Cinch plug for the power sup- 
ply chassis end of the cable. 

If any difficulty is encountered in 
resonating the final with your par- 
ticular antenna set-up and loading 
condenser capacity used, short out 
approximately five turns of the pi-net 
tank coil. The final resonating con- 
denser will then work nicely. To those 
not familiar with this type tuning net, 
a review of the pertinent chapter in 
current “Handbooks” is recommended 
Briefly, the input condenser is the 
resonating one, by which the plate 
current of the 1625's is dipped, and 
the output condenser is the loading 
one, by which the current drawn from 
the 1625's is placed at a desired value 
It is a simple, efficient means of power 
transfer, and has the happy faculty 
of giving a wide range of impedance 
matching 

It has been found in practice that 
almost any setting of the final pi-net 
will deliver an almost constant power 
to the antenna, with a wide frequency 
range covered on the oscillator tuning 
condenser, giving virtually one dial 
control, but allowing any loading de- 
sired on the final—-a desirable condi- 
tion 

The rig packs quite a wallop, the 
rule-of-thumb light bulb test showing 
a full 40 watts going into the antenna, 
which can make quite a noise. We 
feel the equivalent rig, if built from 
scratch by the ham, would entail a 
considerably larger monetary outlay, 
and much more work. So all in all the 
SCR-274, in its modern garb, has 
proven to be, for us, the answer to a 
long-felt problem. For a small auxil- 
iary rig it is ideal, and for the be- 
ginner or confirmed low-power c.w 
man we feel it is pretty hard to beat. 
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U.H.F. Antennas 


yntinwe i from page 38) 


nected as shown in Fig. 8A to the end 
of a transmission line and power is fed 
to these stubs by the line, very little 
radiated signal is obtained. This is 
due to the fact that currents ofl 
site phase flow in the stubs indi- 
cated by the and their fields 
effectively cancel each other. Only in 
the small end sections (labeled Y) are 
currents in-phase and these radiate 
However, the lengths of these end 
wires are small and very little effec- 
tive radiated power is obtained 

It has found, however, that if 
a half-wave slot is cut out of a metal 
shown in Fig. 8B, that the 
currents in the Y ends 
ilate about the entire 
plate and now we have a fairly effi- 
cient radiator. With a horizontal slot 
we get a vertically polarized wave 
Since tele, standardized on 
horizontal polarization, a vertical slot 
would be required 

While the discussion has centered 
about the radiator, identical 
results will be obtained when it is em- 
ployed as a receiving antenna. 

The center of 
the 500 ohms 
This 
either end 


oppo- 
(as 


arrows) 


hee n 


sheet, as 
non-cancelling 
of the 


slot cir 


sion has 


slot as a 


impedance across the 
order of 


decreases to 


slot is on the 
zero at 
Hence to properly match 
a 300-ohm twin-lead line to the slot, it 
would have to be attached to the slot 
by connecting one wire to one edge of 
the slot and the other conductor to the 
other edge. One conductor may be 
bonded to the metal sheet, if 

The radiation pattern of the 
similar to a dipole antenna. However, 
if the out of the side of a 
cylinder, as Fig. 8C, rather than 
out of a plate, the radiation pattern 
tends to become non-directional 

B. Helical Antennas. The helical 
antenna, Fig. 13, may be looked upon 
as a form of loop antenna. In fact, 
Kraus that it is related to 
the straight wire (or linear) antenna 
on the one hand and to the loop an- 
tenna on the other. If the helical an- 
tenna were employed for signal trans- 
mission, the fed in at one end 
would be “fired” out at the other end. 
This is shown by the radiation pattern 
in Fig. 14. The energy is brought to 
the antenna by a coaxial cable, with 
the center conductor connecting to the 


gradually 


desired. 


slot is 


slot is cut 


points o it 


energy 


Fig. 13. A helical television antenna. 
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Fig. 14. Helical antenna radiation pattern. 


end of the coiled helix and the outer 
conductor attaching to a reflecting 
screen. For reception the same type 
of response curve obtains. 

Helical antennas can also be center 
fed with a balanced transmission line, 
and now the radiation pattern extends 
in more than one direction. As might 
be expected, the number of turns in 
the helix, the distance between turns 
(i.e., the pitch of the helix) and the 
circumference of each turn all will 
affect the response pattern of the an- 
tenna. In general, increasing the num- 
ber of turns causes the beam width to 
become narrower; increasing the pitch 
or increasing the turn circumference 
will have the same effect, within limits 

The response pattern for a helical 
antenna shown in Fig. 14 holds true 
when the circumference of the helix 
turns are on the order of 1 wavelength 
at the operating frequency. If the hel- 
ical antenna becomes small and com- 
pressed, the radiation pattern closely 
approaches that of a half-wave dipole. 
This latter application is not desired 
for TV reception 

The helical antenna has a 
band characteristic, enabling it to be 
used over a 2 to 1 frequency range. 
By the same token, the input imped- 
ance remains fairly constant over the 
same range 

It might be of interest to note in 
passing that when the helical antenna 
is used for transmitting, it radiates a 
circularly polarized wave. Now most 
technicians are familiar with verti- 
cally polarized waves and horizontally 
polarized waves. In the former the 
electric lines of force extend up and 
down and in the latter they extend in 
a horizental direction, or from side to 
side. In a circularly polarized wave, 
electrical lines of force may be con- 
sidered as existing vertically, horizon- 
tally, and at all angles in between. 
This can be readily demonstrated by 
taking a dipole antenna, holding it in 
front of a transmitting helical an- 
tenna, and then slowly rotating the 
dipole. The amount of signal picked 
up will remain constant as the dipole 
is rotated through a complete revolu- 
tion of 360 

For reception, a helical antenna will 
receive any signal, no matter what its 
polarization. (There are several excep- 
tions to this but they are notof interest 
in commercial television.) This is fre- 
quently advantageous because while 
television signals are radiated with 
horizontal polarization, this may 
change before the antenna is reached. 
A strictly horizontally or vertically 
polarized antenna might therefore not 
adequately receive all the available 
signal. A helical antenna, however, 
will. 
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8C.454—3 to 6 MC 
BC-455—6 to 9 MC 


TRANSMITTERS 
A-958--2.1 to 3 MC 
BC-458—5.3 to 7 MC 
ARCS-T-19-—3 to 4 MC 
BC-459—-7 to 9.1 MC 


Fi 
Bias 


IARI AO errr et ee RR er Re re Re ie I bed IO = ARTEL lites A SULT 


EXCELLENT 
USE D 
$29.95 


9.95 


15 ARC 5-500 to 800 KC 


T 

ADDITIONAL EQUIPMENT 
BC 456 Modulator 
BC-450 Control Box ( 
BC-451 Contra! Box (Transmitter 

® BC-442 Relay Unit (ANT) 

W Piugs: PL-147, 148, 151, 152, 153 

we 154, 156—£ACH 

te Flexible Shafting with gear to fit 
receivers 

* 3 Receiver Rack 

W® 2 Transmitter Rack 

W Single Transmitter Rack 

¥%& DM-32 Dynamotor for Command Set 

OM. 33 Dynamotor for Commana Set 

* Mounts for 2 Trans. Rack, 3 Rec Rack 
Modulator, & Antenna Relay Unit 


LIMITED QUANTITY 


COMMAND sev ge 486 6 to 9.1 MC. Ex 


ONLY “$6. 95 


3 Receiver) 


SRE CREEe S88 em. itchnieaie cnt Secxcupemenemn ok) A 


* 


COMMAND TRANSMITTER 
+ Me 7 ce plete ar 


QUANTITY 


ar 


SOSSSEE EEE EEE EE 


MINIMUM ORDER $2.00 

® immediate Delivery—Send 2506 deposit on C.0.0. o 
_ ders All shipments F.0.8 v.c N.Y.C. residents 
add sales tax to your Ao. BAY. 


+ PLATT ELECTRONICS CORP.» 


* Dept. A, 489 Broome St., N. Y. 13, N. Y. + 
* PHONES: WO 4-0827 and WO 4-0828 * 


* BRANCH STORE: 159 Greenwich St., N.¥.C 
) PIR re Bn rer eh oe EI 
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Vibration Pickup 4 


(Continued from page 49) 


J 
the unit may be tried 
safe or piece 
should be on, 


been completed, 
by holding it against a 
of machinery. Power 
and volume turned up 

Any noises within the 
should be readily heard in the ear- 
phones (as the combination lock is 
manipulated, or as machinery is oper- 
ated). The tone control is manipulated 
for interpretation of the vi- 
brational sounds heard. The ability 
to interpret the various sounds heard 
and to properly adjust the “Volume” 
and “Tone” controls will be gained 
with practice in using the instrument. 

If the instrument seems to be weak, 
first check the Also check 
tubes and all connections fo1 
errors 

Check the operation of the amplifier 
alone by disconnecting the pickup 
cartridge and holding your finger 
the input grid. Hum, clicks, and othe1 
noises should be heard in the ear- 
phones 

If the amplifier is operating 
erly, but the unit still seems to be 
weak, check the condition of the cart- 
ridge used. Also experiment with the 
exact location of the probe along the 
the crystal—sometimes the 

may be doubled by taking 
care in locating the probe position 
with respect to the cartridge. There 
are no general rules for selecting the 
location—this will vary with the 
type of cartridge used, and must be 
determined experimentally by trial 
and error 

When the unit is used to listen to 
vibrational sounds, it is often possible 
the particular sounds desired 
by experimenting with the way the 
probe is held against the machinery 
being checked. In some better 
results are obtained when the probe 
is held at right angles to the machin- 
ery housing; in other c holding 
the side of the probe against the hous- 
ing will give better pickup. The pres- 
sure exerted in holding the probe will 
also affect the pickup. Again, experi- 
ence and practice will best enable the 
user to develop the proper techniques. 


equipment 


easiest 


batteries 


possible 


on 


prop- 


case ol 
sensitivity 


best 


to select 


cases 


ases, 


ORDER BY 


MAIL FROM 


WHOLESALE RADIO 


Low Prices « 


SNYDER TV ANTENNAS 


In Lots of 6 
ee is may 
combined 


each - or quantity 


discount 


Reg. $4.95 
DOUBLE V 
TV ARRAY 


md 


Reg. $4.39 
HI- us —— 
2 ~ ite 4 - = les (hi 


Complete Stocks «+ 


ple 
lel AK-S less me 


Fast Shipments 


All Directional TY AERIAL 


Same Ciear Pix as Motor Rotating Aerial 
Systems Costing Triple! 


FOR FRINGE AREA 


COMPLETE zim three a 2 

ft. masts, 75 ft. 3 cor 
Beam selector ew 
ings and mounting 


AX-599 same 
less masts 
mtg. base “ 


Model 
TxX-599 


YAGI TV ARRAYS 


For Fringe & 
Ultra Fringe 


Highly 


directional and 

tuned to each 

Cuts interter 

and noise to « 
minimum 


$4. 95 


LOWEST T PRICES ON TV ANTENNA ACCESSORIES! 


ovens. , SEvenalor POLES. We tr 


eated 
4 ! ds $1 
CHIMNEY MOUNT Vndtnats”™ * : ’ 
NaAvY bury Mast BRACKETS we 2 . 
ANTENNA perver Base. TA 4 ° 
ti 


39 
600 


3x onm stag isae. 


$1 a7 
POL pous s.e rHRow Nine switch 
Lranveine ARRE STOR M 
i 


povse 
Rms 
UL ant ed 


ANTENNA iw. ‘mounts 
i 


me moos for 


VTVM Kit with 7." Meter 


Precise _Deluxe Model 907 
——oa 


Factory 
Wired $57.98 


Rx ou 


PRECISE REARIV- 
MARKER GENERATOR KIT 


Cy emamantaLs 
vase aio 
me on 
nARmoNics 
ud »,000 
Cath ate fe a 
t 


630 K Kit 


Br neag. 630 ea, 38.95 
Smee’ 53.95 $33.95 


“Precise” 


“Universal AF Sine Square & Pulse Gen. 


t....839-50 Factory wires $52.50 


6 
” 


Address Orders to Dept. RN-1 


WHOLESALE RADIO 


311 W. BALTIMORE ST., 


For Removing Insulation from Wire and Cable 


Write for Free FY! Bulletin 


PARTS CO., Inc. 


BALTIMORE 1, MD. 


Designed for the Electronic industry 


*Fits in Tight Spots 
*Cuts as Well as Strips 

* Speedy, Efficient, Rugged 
® Tool Steel Blades for Long Li 


® INSTANT Adjustment to All Wire Sizes 


The simple design and fool-proof cperatior 


dispensable for electronic technicians o 
is merely to bite into the insulation, 
The sliding adjustment bor is set with o 
of operations, using only one set of blo 


Econo 
Priced 


$1.95... 


of STRIP-AT makes this a tool that will become in 


xd assemblers. Heid in the palm of the hand, the operation 
twist, pull, ond the wire is ready for the terminal connection 


touch of the finger. STRIP-IT is engineered for thousands 
des 


SEE YOUR LOCAL DISTRIBUTOR, OR WRITE 


- LC val 


Norman R. Mac Innis, 1430 Mass. Ave., 


MANUFACTURING COMPANY 


Cambridge, Mass., National Sales Representative 
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Money Makers 


r 
! 
| 


For 2-Way Radio 
Service Engineers 


Make sure yours is a money-mak- 
ing business! Don't be stymied 
with ‘‘limited-range’’ frequency 
and modulation-measuring equip- 
ment. Lampkin instruments allow 
you to pick up extra accounts at 
additional frequencies, with no 
further investment! 


The Type 205 FM Modulation Meter 
For Multiple Mobile Frequencies. 


The Type 205 FM Modulation Meter meas- 
ures peak frequency swing due to voice 
modulation of FM transmitters, as required 
by the FCC. Indicates 0-25 KC. deviation 
Instantly tunable to any frequency from 
25 MC. to 200 MC. Simple to use. Direct 


reading. No charts. No tables. $240.00 


For Any Number of Frequencies, 
AM or FM. The Type 105-B 
Micrometer Frequency Meter 


The Type 105-B Micrometer Frequency 
Meter measures center frequency deviation 
on any number of transmitters, AM or FM, 
from 0.1 MC. to 175 MC. The accuracy, 
determined by over §00 field tests, is con- 
servatively guaranteed better than 
0.0025%), surpassing FCC requirements 
Readily against WWYV. $220.00 
Return coupon TODAY for complete liter 
ature 


4 hex ked 


LAMPKIN LABORATORIES, INC. 


MFM DIVISION 
Bradenton, Florida 
LAMPKIN LABORATORIES, INC. 
MFM DIVISION 
Bradenton, Florida 
Please send - ete 
mnt 4 


NEW TV PRODUCTS 
on the Market... sss 


SYLVANIA 1953 TV 

Among the new receivers being in- 
troduced by Sylvania Electric Prod- 
Inc., is “The Lexington”, a 21” 
deluxe combination, AM and FM radio, 
and 3-speed phonograph. 

Designated as the Model 178, the 
new console features “HaloLight” and 
the company’s “Stratopower 508” chas- 
sis. The cabinet is of hand-rubbed 
mahogany veneer with rosewood 
grained doors. The model is available 
with built-in all-channel u.h.f. recep- 
tion. 

Two wood finishes are offered, with 
the mahogany finish being designated 
as the Model 178M while the blonde 
finish is known as the Model 178B. 


ucts 


“PICBOOST" 

C-B-C Electronics Co., Inc., P. O. 
Box 1556, Philadelphia 5, Pa., has in- 
troduced a new series of picture tube 
brighteners which have been trade- 
named the “Picboost Pacemaker”. 

The new unit is said to restore new 
tube brilliance, for periods up to sev- 
eral years, to any size or type picture 
tube. Other models in the series will 
permanently relieve heater-to-cathode 
shorts, thereby restoring brightness 
control, according to the company. 

The “Pacemaker” can be installed 
within a few minutes, just by plugging 
in. No soldering is necessary and no 
117 volt a.c. lines are used. 

The four models currently available 
include the Models 1F and 2F, which 


restore brightness to dim picture tubes 
in parallel and series circuits respec- 
tively, and the Models 3F and 4F to 
relieve heater-to-cathode shorts only, 
in parallel and series circuits respec- 
tively 


STANCOR TUBE BOOSTER 
Standard Transforme) 
3580 Elston Avenue, Chicago 18, Illi 
nois, is in production on a CR tube 
booster, a compact, self-contained de- 


Corporation 


vice designed to add months to the 
useful life of a television picture tube 

The tube booster, P-8192, can be 
used with all electromagnetic picture 
tubes irrespective of size, where dim- 
ming is due to low cathode emission 

Easy to install, the new booster 
measures only 342” high and 1%” in 
diameter. It does not require a.c. line 
connection and is equipped with a 
“high-low” switch providing two levels 
of brilliance. Of autoformer con- 
struction, it has 18-inch leads between 
the booster and connector plug, allow- 
ing the booster to be placed anywhere 
in the set. 


U.H.F. ANTENNAS 

Technical Appliance Corporation of 
Sherburne, New York, has announced 
the availability of a complete u.h-f. 
antenna line. 

Designed to meet the specific needs 
of various localities, the new line in- 
cludes parabolic-reflector types, yagis, 
modified “X”, and “V” type antennas 
With the exception of the modified 
“X" design, all are of the sharp direc- 
tivity type. The modified “X” will be 
marketed in areas where reception 
from channels in opposite directions is 
required. Tuning of all antennas is 
such that all operating u.h.f. channels 
will be within the antenna’s band- 
width. 

Catalogue 83 covering this new line 
of u.h.f. antennas is available on re- 
quest 


“SUPER AUTOBOOSTER" 

Production of a new four-stage 
“Super Autobooster” has been an- 
nounced by Industrial Television, Inc 
369 Lexington Avenue, Clifton, New 
Jersey 

The Model IT-102A utilizes the new 
6BK7A dual-triode in a multiple res- 
onant circuit which provides a _ uni- 
form 18 db gain over both bands 

Designed for general appli- 
cations requiring uniform high gain at 
moderate cost, the new unit has a low 
noise factor resulting in high usable 
gain even with the new “low 
TV receivers. 

The wideband booster has automatic 
“on-off”, heavy-duty transformer-type 
power supply, and a 
It is operated by a thermal 
switch 


booster 


noise 


cabinet 
“on-off 


metal 


CR TUBE ANALYZER 
Elect: 
18-46 S. Patte 
Ohio, has introduced a 
the Model 707 dynamic 
cathode-ray tube analyze: 
The new instrument 
completely and accurate 


The 
Company 
Dayton 2, 
test unit, 


strument 
Blvd 


new 


Jackson ical Ji 


son 


designed to 
all TV 


test 
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picture tubes, both magnetic and elec- 
trostatic deflection, types It will 
also analyze oscilloscope, radar, and 
other special purpose CR tubes with- 
out removal from the chassis or car- 
ton. 
Four 
the analyzer. 


with 
test 


classes of tests are made 
The beam current 
is made to the final anode rather than 
to the grid or any other element. The 
beam current scale of the meter not 
only indicates sufficient or insufficient 
beam current, but also gives an accu- 
rate forecast of remaining tube life. 
A grid test, a gas test, and inter- 
element leakage test are also per- 
formed by the unit 
Full data on this 
available from the 


new Model 
company. 


707 is 


JFD ANTENNA LINE 
JFD Manufactur ing Company 
6101 16th Avenue, Brooklyn 4, New 
York, has developed a complete line of 
antennas for u.h.f. television reception 


Inc 


eS 
eh 

Included in the new line are 
single and stacked “V's” 
reflectors, and a combination 
na-u.h.f.”” antenna 

This latter unit, the 
signed for areas where 
v.h.f. stations will be in operation. It 
combines the features of the 
pany’s “fan-front” unit with a broad- 
band triangular dipole u.h.f. antenna. 
A single lead-in wire delivers signals 
to the through use of the com- 
pany’s nnique coupling device 

Literature on the Jet 283 and other 
u.h.f. antennas produced by the com- 
pany can be obtained by writing direct 
to Mr. Edward Finkel, sales manager 
of the firm. 


rhom- 
corner 
JeTen- 


bies 


Jet 283, is de- 
both u.h.f. and 


com- 


set 


TV COVERAGE CALCULATOR 

Pioneer Electronic Supply Company, 
2135 Prospect Avenue, Cleveland 15, 
Ohio, is now offering a new television 
signal-range to the trade. 

Designed as an easy-to-use slide 
rule, the unit will quickly show 
the approximate grade “A”, grade “B” 
and city for all v.h.f. and 
i.h.f. television channels Practical 
design permits radius be 
read directly on 
ule setting, fo 
with effective 
kw. to 
heights 


calculator 
new 
coverage 


coverage 
the scale, with one 


Stations operating 
radiated powers from 10 
1000 kw and for 
up to feet. 
While useful to television 
engineers, the rule was 
especially as a handy TV s« 


antenna 
S000) 
transmit- 

designed 
and 


ter 


rvice 
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SEE LEO 


hallicrafters 


l-can SAVE you money... Liberal Trade-ins 
SPECIAL NOTICE —WNEW SX-73 NOW AVAILABLE AND IN STOCK ~ $975.00 


$179.50 
S-76 RECEIVER 


selectivity with double superhetro 
One RF, two conversion and 
Range 550-1550 Kc, 1.7-34 


Extra 
dyne circuit. 
3 IF stages 


Mc in four 
regulator 
tubes 


bands. 8 tubes plus voltage 
and rectifier. Complete 
less speoker. 


NAME YOUR TERMS « 


' 
with 


FIRST FOR.... 


| rectifier. 


LOW DOWN PAYMENTS « 


LEO |. 
MEYERSON 
w@cFra 


$224,50 
SX-71 RECEIVER 


Double Conversion sharp selectivity, 
plus built-in NBFM at moderate cost. 
11 tubes plus voltage regulator and 
Low down payment. 


PERSONALIZED SERVICE 


HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 


$49.50 
$49.50 
$99.50 
$49.50 


$-408 
$-S3A 
$-721L 
S-77A 


R-46 Speoker $19.95 


$119.95 
$ 89.95 
$119.95 
$119.95 


$T-83 
$-78A 
$X-62 
$-72 Portoble 


HT-20 XMTR 


Famous WRL RADIO 
REFERENCE MAP 25¢ 


television. 
gains. leo 


CU on 10-20 & 75 Meters | 
NEW LOG BOOK 25¢ 


PHONE 7795 —*7)Ne. 


, odio 


,aAsoRPaTORIES mcoePoRarTto 


COUNCIL BLUFFS 1Owa 


WRITE—WiIRE 


IT'S NEW! IT’S FREE! 
WRL 1953 CATALOG 


Send for your copy todoy. 
tains everything new in radio and 


J 


Con- 


om-packed with bar- 
Meyerson, W&GFQ 


Send For 
FREE Copy 


WORLD RADIO LABORATORIES 
744 West Broadway 
Counci!t Giuffs. .owa 


1 
1 
! 
I 
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{ 
! 
! 
! 
! 
I 
! 
t 
i 
' 
L 


> 


Please send me 
Radio Map $Xx-71 Info 
$-76 Info 


New Log Book 


New Cotclog 


Used Equipment List 


WHAT HAVE YOU? 


Turn Your Excess Gear Into Ready Cash! 


Especially Need 8C-348, BC-342, ART-13, 1-152 
SC-788, BC-611. and any other surplus equipment 


For Top Prices, Write 
BOB SANETT 
5404'/2 Packard St. Los Angeles, Calif. 
Phone: WEbster 1-7414 


RADIO COURSES 
RADIO OPERATING e@ CODE 
RADIO SERVICING @ ELECTRONICS 

F.M. TELEVISION 
PREPARATION FOR CIVILIAN 
MARITIME, ARMY AND WAVY LI- 
CENSE REQUIREMENTS. 

Write for Catalog 1.8. 


TRADE & TECH. 
SCHOOL 


15 W 635 ww ¥.23 
tNdicort 2.8117 


SOUND POWERED 
PHONES | BoA M1-2454 
( nplete ¥ ’ of 
Ruble Covered Wire 
NEW EXPORT PACKED 
Shipping weight 6 Ibs. 


$9.95 per set 
2 for $19.50 


EACH SET GUARANTEED 
Brand Ne G t Cost 642.00 


RCA 
MI-2475 
SOUND 
POWERED PHONES 


complete with 22’ rubber cov- 
ered cable press to talk switch 
are light weight, the mic is on 
& swivel boom that can be 
moved to any position in front 
of face. Cost $62 ea 


Price $1495 Ea. 


tnctude postage with order 


McCONNELL'S »!2°*-Sc.0° 


24 HOUR 
DELIVERY 
FROM STOCK! 


RELAYS 


Our stock of more than a 
million relays — in over a 
thousand different types 
— is the world's largest. 
Don’t delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 


Telephone, wire or write 
for quotations. 


ALLIED CONTROL Si 
oe 


NEW AND MORE 
COMPREHENSIVE 


1953 lz, 4 
RELAY SALES [e a 
CATALOG 


NOW READY 


Be sure to send 
for your copy 


Telephone 
SkEeley 8-4146 


833 W. CHICAGO AVE. 


DEPT. 8, CHICAGO 22, ILL. 


installation aid. With this calculator 
any TV service technician can quickly 
estimate signal strength from 5 to 100 
miles and have a good “customer- 
convincing” basis for recommending a 
particular antenna installation. 

Complete information on the calcu- 
lator is available from Mr. Phil Jef- 
fries, the general sales manager of 
the firm. 

IMPEDANCE MATCHER 

Rytel Electronics Mfg. Co., Ingle- 
wood, California, is now in production 
on a new unit which is engineered to 
balance the impedance between any 
antenna and the lead-in with which it 
is used. 

Tradenamed “AIM”, the new unit 
takes care of the impedance matching 
automatically. According to the com- 
pany, the new unit will increase signal 
strength to the receiver on all chan- 
nels (2 through 84), it will help elim- 
inate snow and provide clear, sharp 
pictures in any reception area, it will 
give 3 to 7 additional db gain on all 
channels, and will prevent standing 
waves on the line. 

The junction box measures 25%” x 
1%” x1” It weighs 8 ounces com- 
plete with the U-clamp and approxi- 
mately 47” of wire 

Full details on this new product are 
available from the company at 9820 
Irwin Avenue in Inglewood. 


) 


AMPLIFIED SYSTEM 

Amplitel, Inc., 360 W. 57th Street, 
New York 19, New York, is currently 
offering a new master amplifier TV 
antenna system which has been de- 
signed especially for large apartment 
buildings, hotels, hospitals, institu- 
tions, television dealers, etc. 

The new unit is an amplifier sys- 
tem, designed to produce peak recep- 
tion on each channel in an area—on 
every television set in the building re- 
gardless of location. According to the 


company, there is no interference be- 
tween sets and no cross-modulation 
between channels. 

Complete technical specifications on 
this new antenna system are available 
upon request to the company. 


TUNER CLEANER 
Conrac, Inc., 649 W. Foothill Blvd., 
Glendora, California, has introduced a 


oe ll 
AMERICA’S FASTEST GROWING 
TV ANTENNA MANUFACTURER 


DAVIS ELECTRONICS 


THERE MUST BE A REASON 


THE REASON IS: The DAVIS SUPER-VISION is the 
finest antenna built for V.H.F. ALL CHANNEL and 
for FRINGE AREA and DX RECEPTION...With ELEC- 
TRONIC DIPOLE SEPARATORS . A steady flow of 
enthusiastic letters from users all over the U. S. 
attests to this fact—and is outstanding proof of 
its UNIVERSAL ACCEPTABILITY. 


“THE ORIGINAL ANTENNA SOLD WITH 
A MONEY-BACK GUARANTEE" 


1. EXCELLENT FOR FRINGE AREA and DX 
RECEIVING—and broad band receiving with 
high gain on all channels—2 through 13 

2. CLEARER PICTURES UP TO 125 MILES OR 
MORE—from the station 

3. GHOST PROBLEMS REDUCED or eliminated 
due to excellent pattern 

4. PROVIDES 10 DB OR MORE GAIN ON HIGH 
CHANNELS where gain is neded most 

5. EXCELLENT FRONT TO BACK RATIO on all 
channels. No co-channel interference 

6. MINIMIZES INTERFERENCE: Airplane Flutter 
—Diathermy and Ignition—F.M—Neon 
Signs—X-Ray—Industrial—Etc 

7. ELIMINATES DOUBLE STACKED ARRAYS, and 
out-performs 2 bay yagis on low band and 
4 bay yagis on high channels 

8. ONLY ONE TRANSMISSION LINE NECESSARY. 

9.NO WORRY OVER POSSIBLE CHANNEL 
CHANGES on either high or low channels. 


AT YOUR JOBBERS, OR WRITE TO: 


DAVIS ELECTRONICS 
4313 West Magnolia Bivd., Burbank, California 


—= RUSH INFORMATION TO ME AS CHECKED 


oO Send Free Technical Data on new SUPER-VISION 
ANTENNA. 


(CD Send Name and Address of NEAREST JOBBER. 
Name 
Street 


SAY YOU SAW IT IN 
RADIO & TELEVISION NEWS 


r 


MORE 
CASH” 


For Your 
om ee i 


oved—and me 6 & 
par 
ur new 


CANDEE- AIRCO 
Dept. T-9, P. O. Box 1187 
Magnolia Ce rk Sogtan 
Burbank, Cal: 


AC-DC MUSIC AMPLIFIER 


Volume and tone con- 


trol 
fh 1.5 w. output 
- See your jobber 


MICHEL MFG. CO. 
227 6. Water St 
Milwaukee 2, Wis 
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contact 
television 


new device which perpetually 
both rotating and stationary 
points on all standard 
tuners 
Tradenamed 
new 


Kleen’r”, the 
a plastic back 


“Tuner 
product consists ol 
covered by nylon which, in turn, is im- 
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gent Produced to 
is installed in the 
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special cleaning 
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unit tuner by 
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(Continued from page 18) 


the normal calm of Commis- 

For his arrival is expected 
some broad changes, particu- 
larly in the chairmanship of the group 
ind the nomination of a new 
sioner to replace the recess appointee, 
Eugene Hyde Merrill 
of the Materials 
fense Production 
Robert 


( harged 
onland 


‘ause 


Commis- 


former director 
Branch in the 
Administration 
Jones 


De- 
who 
succeeded 

The naming of a new 
not be possible until 
Walker's expires 
present headman is 
cial appointment from the President 
having been asked to take the 
though he had passed the 
age: the late President 
had named 
Commissioner in 1934 
the establisl ed moae 


chairman may 
June 30, when 

Actually, the 
serving on a spe- 


term 
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Walker as a 
According to 
the 
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of procedure 
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Rosel Hyde 
chairman and 
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now vice 
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appointment ol 
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quite a 
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Merrill was 
made public 
President Tru 
Young University in 
Said the President 
morning I signed a paper ap- 
the FCC a distinguished 
resident of vyvour state, Eugene H 
Merrill I thought might be in- 
in that, because I 
that Mr. Merrill's father 
ber of the this 
(Of course that was a 
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an at Brighi: 
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surprise was 
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when Congress 
name must then be 
Senate committee for 
tion. It is believed that the 
another candidate for the 
publican, will probably be sent to the 


Senate for confirmation 


confirma- 
name of 


post, a Re- 
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THEATER TV, shelved and reshelved 
on a dozen occasions, brief 
airing a time ago during a 
cial hearing in Washington which 
featured testimony by the Motion Pic- 
ture Association of America and the 
National Exhibitors Theatre Televi- 
sion Committee. 


received a 


short spe- 
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Thousands of tube buyers have recognized the tried 
and true performance, plus economical service of Rad- 
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Among the subjects included on the 
agenda were the technical require- 
ments and standards for theater TV, 
involving the video signal (bandwidth, 
signal-to-noise ratio, linearity of elec- 
trical transducers and _ standards); 
audio signal; and the radio-frequency 
transmission of the video signal (r.f 
bandwidth per channel, allocation 
principles for co-channel and adjacent 
channel operation, number of chan- 
nels required per system, summary of 
standards, technical limitations on 
choice of frequencies, and _ possible 
location of theater TV service in spec- 
trum). Also up for review were the 
possible systems of microwave distri- 
bution which might be used for inter- 
city relay, intercity multiple address 
and intracity distribution Methods 
which might be employed for projec- 
tion were also up for analysis, kine- 
scope projection, film storage, and 
Eidophor Costs were also debated. 

Quite a slice of the spectrum was 
asked for by the motion picture inter- 
ests; a 360-mc. band in the 5925-6875 
megacycle range, a band now allocated 
for fixed common carrier services. To 
assure quality transmission of 35-mm 
film, film engineers said that the FCC 
should provide 10-mec. wide video 
channels, radio-frequency channels 30- 
me. wide, two-channels for a single 
system, and room for six systems for 
competitive reasons. It was also noted 
that an additional 60-mc. would be re- 
quired for mobile pickup services. The 
Commission was told that if the chan- 
nel initially requested could not be set 
aside, then there were two alterna- 
tives. Theater TV could be reclassi- 
fied as an industrial service and be 
allowed to operate in the 6575-6875- 
me. band, with the band being widened 
to accommodate the necessary 360 
megacycles, which would mean that 
the industrial service band would 
have to be extended down to 6425-mc 
The second possibility lay in the allo- 
cation of the band at 10,700-11,700 
megacycles, now also assigned to 
fixed carrier circuits If this micro- 
wave band were used, then radio-fre- 
quency channels of 55 megacycles 
would be required, instead of 30-mce. 
stated in the original specifications 

Theater TV may require an entirely 
new set of standards, it was disclosed 
at the meeting. Recommended for such 
a new engineering setup were a scan- 
ning rate of 735 lines; a signal-to 
noise ratio of 46 db for black and 
white, and 42 db for color: a fre- 
quency-modulated video signal, an 8- 
ke. wide audio signal, multiplexed on 
the carrier, and a linearity not to ex- 
ceed 10 per cent variation between 
the black and white levels. 

The cost of building an intercity 
and intracity microwave net covering 
nine cities and about 1500 theaters 
between New York and Washington 
was estimated at between fifty- to 
sixty-million dollars, while operational 
expenses would run to about $2-mil- 
lion. 

The fear that theater TV would de- 
prive home viewers of top-flight pro- 
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grams was discounted by spokesmen 
for the film ‘exhibitors and producers. 
Only special presentations, prepared 
for theater audiences and particularly 
adapted to large-screen reproduction, 
would be offered, the film moguls de- 
clared. 

Complete briefs on behalf of others 
who will be involved in this new form 
of videocasting will be offered during 
the first weeks of the new year, and 
an extensive cross-examination period 
will follow. In view of the complexi- 
ties of the issues involved in theater 
TV, many believe that there'll be no 
final decision from the Commission 
for quite awhile 


LOUDSPEAKER MANUFACTURERS 
have been cautioned by the NPA 
against a quick return to the pro- 
duction of electromagnetic speakers, 
in view of the present uncertainties in 
the copper supply situation 

The steel situation, disturbed by the 
recent strike, was also posed as a cur- 
rent difficulty by the government. Both 
issues were presented at a_ special 
meeting in Washington. In reply, an 
industry committee reported that 
speaker manufacturers are faced with 
a problem of seasonality and tie-in 
with radio and TV production. Declar- 
ing that loudspeaker steel allotments 
for the fourth quarter of '52 and ad 
vance allotments for the first quarter 
of ‘53 have been inadequate, manu 
facturers stressed that these quarters 
are the period of highest demand for 
their products It was pointed out 
that speakers are the last component 
to be incorporated in chassis, and thus 
set makers do not order far in ad- 
vance of their peak selling season 
Therefore, it was noted, the speaker 
industry loses civilian business if it 
does not have a concentration of pro- 
duction material in the fourth and 
first quarters 

NPA officials stated their awareness 
of the situation and desire to alleviate 
the problem as soon as defense needs 
for steel are met 

Among those who attended the con- 
clave in the nation’s capital were H 
S. Morris (Altec Lansing), George 
Cromartie, Jr. (Best), Austin Ellmore 
(Crescent Industries), Russel S. Fen- 
ton (Permoflux), Matt Little (Quam- 
Nichols), Stuart W. Bell (Quincy), A. 
I. Abrahams (Racon) and Laurence 
A. King (Rola) 


THE SIZZLING AM-BAND EXTEN. 
SION debate has finally come to an 
end A few weeks ago the Commi- 
sion issued a finalized rule approving 
the use of the 540-kilocycle band. The 
AM broadcast band now extends from 
535 to 1605 kc, instead of from 550 to 
1600. The extension of the band had 
been approved at the Atlantic City 
conference in ‘47, and on December 1 
of this year the extension had been 
officially supplemented by a Geneva 
agreement 

For years, broadcasters have been 
trying to win approval of this band 
but were told that this channel was 
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too close to frequencies used by the 
government and marine services. How- 
ever, the marine have now 
arranged for the adoption of higher 
standards for auto-alarms* on ship- 
board, and the interference difficulty 
which prevailed earlier will no longer 
be a problem 

Canada has been using 540 ke. as a 
clear channel for many and 
XEWA, San Luis Potosi, in Mexico, is 
also operating on this band, with a 
power of over 100 kilowatts 

The first American station to use 
the new frequency may be KMBC, at 
Concordia, Missouri, who 
that 


seryices 


\ ears 


has been 


seeking channel for years 
COMPATIBLE COLOR TV, as devel- 
oped by the National Television Sys- 
tems Committe is expected to be 
ready for submission to the Commis- 
next summer, according to Art 
Loughren, vice prexy of Hazeltine and 
chairman of video standards 
committee of 

The forecast made during a 
meeting of the Society of Motion Pic- 
ture-TV Engineers in Washington re- 
cently 

Before the FCC receives the petition 
to review the new color system, indus- 
try will be asked to review carefully, 
during a series of tests, all of the as- 
pects of the system on the receiving 
as Well as transmitting fronts. Then, 
one company will enter a plea for a 
hearing; NTSC will not be able to 
request the hearing since it represents 
most of industry and its views would 
probably be judged as biased, and thus 
not admissible before the Commis- 
sion. 


sion 


the color 
NTSC 
was 


A FLEET OF 26 aircraft, operated by 
the Swiss Air Lines, will soon have 
complete visual omni-range very-high 
facilities for communications The 
system features the use of instru- 
ment-panel navigation and is said to 
be useful on any course up to 200 
miles to or from an airport. 
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when a 
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The airlines, operating out of Zu- 
rich, Switzerland, serve principal Eu- 
ropean points, the Near East 
provide transatlantic flights to 
York City. 


THE COUNTRY lost one of its fore- 
most broadcasting legislators during 
the late fall, when Harold A. Lafount, 
member of the former Federal Radio 
Commission, died 

As a crusading 
sought means to 
through the use of higher 
key outlets. Over twenty years ago 
he studied the possibilities of TV de- 
velopment. 

The nation will miss the talents of 
this pioneer whose mature wisdom 
played so vital a role in creating the 
sturdy base on which modern 
casting is built today. 
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East, Southeast Africa 
0010, 17.705, 15.130, 
15.290, 11.780 To Burma 1945-1955 
9.720, 7.170; 0615-0700, 17.850, 15.160 
To China 0430-0545 (to only 0530 Sat.., 
Sun.), 17.850, 15.160; 0530-0600 (Sat 

Sun. only), 17.850, 15.160. To Indonesia 
1745-1800, 7.125, 5.960: 0700-0730, 17.- 
850, 15.160. To Fiji 0200-0320, 21.700 
15.190. To West Indies 1830-1930, 11 

850, 9.630, 7.170, 5.980 To 
2245-2320, 9.630, 7.125 
5.990, 3.945: 0815-0915, 7.170: 0945- 
1000, 3.945. To Afghanistan and adja- 
cent areas 2215-2230, 7.125, 5.960; 0845- 
0930, 3.945. To Afghanistan 0030-0130 
(Fri. only), 9.670, 7.170; 1130-1230, 
7.170, 5.980, 4.940, 3.945. To Persia, 
Afghanistan 1230-1330, 7.170, 5.980, 4.- 
940, 3.945 To Saudi-Arabia, Egypt, 
Lebanon, Syria, North Africa, Jordan 
Sudan 2330-0030, 11.760, 9.720; 1230- 
1430, 7.125, 5.960. To Europe, United 
Kingdom 1445-1545, 11.780, 9.565, 7.115 
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To W. Europe, N. Africa, and the 
Levant 1445-1530, 5.960, 7.125 The 
English news service is 1500, 11.780, 
9.565, 7.115: 1930, 11.850, 9.630; 2310, 
17.705, 15.130, 11.870; 0300, 17.705, 15.- 
160; 0830, 15.190, 11.780; 1045, 15.290, 
11.780 

Indo-China (Vietnam) 
9.954AV, Saigon, 
ending English session with “Knights- 
bridge March” 1754. (Pearce, England) 
This one is at fair level some days around 
0740. (Stark, Texas) Heard on 15.430 
with English session 0500. (Sanderson, 
Australia) “Voice of Vietnam” is noted 
on 7.2882 and 9.620 with English 0930- 
1000 closedown; schedule is 1800-1930, 
2215-0030, 0500-1000. Radio Hue, 7.205, 
is now scheduled 1830-1900, 2300-0015, 
0500-0800. Radio Dalat, 7.265, broad- 
casts 0530-0630 (Sat. 0630-0700) in 
French. Radio Hanoi is now on 9.670 
at 1800-1900, 2230-0015, 0500-0830. Ra- 
dio Hirondelle (Swallow Radio), “Voice 
of the French Army in Indo-China,” 
broadcasts on 7.408 from Hanoi at 
2300-0130, 0530-1000, all-French. Radio 
Laos, 7.215, broadcasts news in French 
0800-0815. Radio Cambodia relays 
French from Saigon 1815-1845 on 6.090, 
has its own news in French 0700 
(Wada, Japan) 

Israel_-Tel-Aviv, 


Radio 


France-Asie, noted 


9 009A, now has 
news 1515; has English session (“Voice 
of Zion,” relayed from Jerusalem) now 
1615-1700 closedown. Announces news 
for 0645 over 6.830, 9.000 (actually 
9.009A); has “Voice of Zion” session in 
French 1530. (Pearce, England; Mar- 
tin, R.I.) 

Italy—-Rome, 9.630, noted opening 
245 and announcing for 9.63, 11.81; 
had news for Great Britain. (Fer- 
guson, N.C.) 

Jamaica Radio 
Kingston, noted opening 
uson, N.C.) 
(West, Va.) 

Japan—JKI14, 11.800, Tokyo, 
ing Home Service, is strong 
New Zealand 0400: before 0345 has bad 
QRM. (N. Z. DX Times) JBD4, 15.235, 
noted 0400 with program in Japanese 
and Western music; is “N.H.K.” out- 
let JK16, 11.825, noted 0400 with world 
and local news, then music. (San- 
derson, Australia) JKL, 4.860, noted 
0850 with popular music; JKI, 4.910, 
heard 0830 in Japanese, along with 
JKM, 4.940. (Flynn, Calif.) AFRS, 4.- 
860, is noted in English to 1000 sign- 
off. (Gaylord, Wn. State) Radio Japan 
now uses JOA3, 9.675, and JOB, 6.069, 
to North America 0000-0100: the 0600- 
0700 beam to North China is radiated 
over JOA2, 7.180, and JOB, 6.069 
Other transmissions are unchanged 
(Kary, Pa.) 

Kenya Colony—VQ7LO, 4.852, Nai- 
robi, is now on this measured frequen- 
y, heard from 1200 to close 1500; the 
South African Broadcasting Corpora- 
tion says Nairobi is also using 6.060 in 
parallel. (Ridgeway, South Africa) 
Forces Broadcasting Service, East Af- 
rica Command, 7.265, Nairobi, noted 
with music 2248; has BBC news relay 
2300. (Ferguson, N.C.) 

Lebanon—Beirut, 8.036A, 


Jamaica 4.950, 
0600. (Fer- 
And closing 2300 on 3.360 
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ONICS 
iCiITY 


Advance with ELECT 
You need firm grasp of fundamentals to keep pace with 
these complex, fast-growing fields In thorough 2-year 
virse learn electricity. electronics. physics, mathemat- 
ies, drafting, et Other engineering and technical 
courses. Coed. Day. evening. 45th year. Write for Cataleg 

FRANKLIN TECHNICAL INSTITUTE 

46 Berkeley Street Boston 16, Mass. 


GET INTO 
ELECTRONICS 


lopments 


‘ 
y and thee r\ m™ 
he; aviatio marine, police radio. 
ith course Ciraduates in demand by major 
col sivalent required Kegin 
Jan. March, June ept. Cams Write for 
catalog 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, indiana 


World's most powerful 
TV an 


GUARANTEED 10 times more powerful 
than stacked 10 element Yagis. 


GUARANTEED to extend fringe area 
reception an additional 40 miles. 


Motorless All Direction reception — 
nine different antennas in one. 


Broad band UHF — VHF plus FM 
reception. 


Half the cost of single channel stacked 
Yagis — Patented to insure price pro- 
tection, U. S. Pat. Nos. 2,585,670 — 
2,609,503, others pending. 


Pre-assembled, quick-rig, flip-out. 
Nationally advertised. 


The only TY antenna that instantly beams 
the television set directly to the signal 
without a rotor. 


The biggest antenna news of the year. 
TV technicians are marveling at this 
amazing powerful high gain antenna. The 
only antenna that brings strong signals 
from all directions to weak signal areas 
instantly . . . with a flick of the nine 
position switch located near the TV set. 


Individually packaged with complete 
instructions 


$3650 ust price 


includes Stacked Antenna Array. 9 
Position Switch. Completely Wired 
Stacking Harness. A.|.M.—<Auto- 
matic. impedance Match- 

ing Coupler. 


MONEY BAC 


m an 
To outperfor (od 
element Yag's 


double 


Available at local 
for name of neorest representative 
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Corp. 
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70-07 Queens Bivd., Woodside 77, N. Y. 
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lish daily 1000-1100A. (Pearce, 
land) Noted signing off 1631. 
Pa.) 

Liberia ELBC, 
noted 1830 to 
nounced would be 
guson, N.C.) 

Madagascar Tananarive, 9.515, 
noted opening 2230 with “La Marseil- 
laise.” (Bellington, N.Y.; Kary, Pa.) 

Malaya—-Radio Malaya’s Blue Net- 
work, 7.200, Singapore, noted signing 
off 1030 with “God Save the Queen;” 
on a Saturday was noted to 1100 close- 
down. (Pearce, England) Kuala Lum- 
pur, 6.025, is heard well from 0900 
with programs in English; has dance 
music 1000-1030 closedown. (Ridge- 
way, South Africa) 

Manchuria—-Mukden, 7 
noted 0500-0855. (WRH) 

Martinique Nattugglan, 
says FNRI, Radio Martinique, Fort-de- 
France, has been heard on 9.680 at 
1935-2000; not confirmed; may have 
been confused with Paris on 9.685 
which runs to 2000 closedown. 

Monaco—-Radio Monte Carlo, 6.035 
9.785, has English program, “Hour of 
Decision,” Thursdays 1730-1800A sign- 
off, and jack to the Bible” 1730- 
1800A sign-off Fridays. (Bellington, 
N.Y., others) 

Mozambique—The English commer- 
cial service of Lourenco Marques is 
now using 11.742 instead of 11.765 as 
formerly. The Portuguese service is 
now using 6.14 at 0400-0630, and also 
1030. (Ridgeway, South Africa) Heard 
signing off 1515 on 15.285A with “A 
Portuguesa”; fair to good level in N.Y. 
(Bellington) CR7BE, 9.810A, noted 
0030 in Portuguese session. (Patter- 
Ga.) Is heard 0000-0100. (Rosen- 
auer, Calif.) 

New Zealand Revised schedules 
have just been received via airmail 
from Radio New Zealand—to Aus- 
tralia 1300-1515, ZL2, 9.540; 1530-0145, 
ZL10, 15.220; 0200-0545, ZL2, 9.540. To 
Pacific Islands 1300-1515, ZL9, 11.810: 
1520,0145, ZL4, 15.280; 0200-0545, ZL3, 
11.780 

Nigeria 
Service, 32 Marina, 
verified reception of “7.083,” stating 
frequency is actually 7.079; this is a 
250-watt regional transmitter at En- 
ugu in the Eastern Provinces; another 
regional station—low powered—is at 
Kaduna in the Northern Provinces on 
1.925 during “hours of darkness” and 
7.165 during “daylight hours” (local 
time). Officials said Lagos operates on 
9.650, 7.5 kw., 0100-0215, 0530-0800, 
1200-1500: channels of 6.100 and 7.255, 
low-powered, broadcast 0100-1700 with 
one break 0345-0530. Relays many 
BBC programs. Has been heard on 
9.655A by Bellington, N.Y., and Kary, 
Pa., however, as late as 1700 close- 
down. 

North Korea—Radio Pyongyang, the 
Korean Central Broadcasting Service, 
now broadcasts in Japanese on 4.400, 
6.250 at 0800-0900. (Japanese Short- 
Wave Club) 

Pakistan—Radio Pakistan is now on 
regular transmission (after completing 


Eng- 
(Kary, 


6.022, Monrovia, 


1845 sign-off; an- 
back 1025. (Fer- 


660, has been 


Sweden, 


son, 


Nigerian Broadcasting 


Nigeria, 


Lagos, 


for dependable sound, 
INDUSTRY relies on 


OR Double Reentrant 
Projectors 


DEPENDABLE QUALITY: 


The latest electro-ax stic research 


ond engineering—oand over 20 years 


of manufacturing know-how—are be- 
hind every ATLAS product 

Paging & 
Talk-Bock 
ton Goa DEPENDABLE SERVICE: 
Coast-to~ 
todoy- 
Railrood, Military, Ed 
U.S. and Foreign 


cation—under ever 


coast and around the world 


mn every industrio 


and noise condition — ATLAS sound 


equipment is fomous for highest effi 
ciency ond durability. That's the 
proof of ATLAS performonc 
ability 


e depend 


ALNICO-V-PLUS 

Driver Units DEPENDABLE DELIVERY: 
Yes, ATLAS gives our 
highest priority. And yes 
the pinch of material shor 


our customers will cx 


Government 
we too feel 
toges. But 
yntinuve to get our 
usvol dependable delivery—becouse 
we believe in equitable and depend 
able distribution to all ATLAS users 


Dval Speokers 


DEPENDABLE PROFITS: 


Completeness of line, excellence of 
product, dependable delivery, right 
prices—that's the ATLAS combination 
that means high, steady Industrial 
Sound profits for You! 


JUDGE for yourself, COMPARE 
ATLAS at your local Jobber today 
See why ATLASis the preferred line 
for utmost dependability. Write 
NOW for FREE latest Catalcg 551 


ATLAS 
SOUND CORP. 


1446-39th Street, Brooklyn 18, N. Y 


in Conede: Ailes Radio Corp., lid, Toronto, Ont 


FULL ~ GRIP, VELVET- 
ACTION Mike Stands 


RADIO and TELEVISION ELECTRONICS 


in all Technical Phases 

New Classes (Day and 

Evening) Start Ist of 

Dec., Mar., June, Sept. 

Free Placement Service for Graduates 
For Free Catalog write Dept. RN-52 
RCA INSTITUTES, INC. 

A Service of Radio Corporation of America 
350 WEST 4th ST NEW YORK 14, N. Y. 


ay to § V. Receive 
the # SENERATOR 


The Hickok ‘Electrical Instrument Co. 


10824 Dupont Ave., Cleveland, Ohio 


RADIO & TELEVISION NEWS 


tests) to Turkey at 1430-1515 and to 
the United Kingdom 1515-1600 close- 
down on 7.010, 9.484 (Pearce, Eng- 
land, others) Heard with news 0330- 
0340 near 17.715. Noted with 
signal in program for Indonesia 0630- 
0715 on 17.835; announced 15.270 in 
parallel. (Pearce, England) Heard on 
1915 with program for home 
listeners (Sanderson, Australia) Is 
noted daily on 6.285A around 0O700- 
1000 all-native; identifies often 
(Wada, Japan) Now uses 9.762 in- 
11.844 for news 1015; heard 
on 6.23 with n 1115- 
1200. (Ridgeway Africa) 
Panama HOS5SO 5,996 noted ‘in 
Australia 0145 with Spanish program 
of music and news )HOJA, 
9.645, noted 2140 with commercials in 
Spanish. (Pelegri, N.Y.) 
Paraquay Radio f 
ZPAS, 11.945, noted at good level from 
1500 onwards. ZPAI1, 6.278, Asuncion 
2100 to close at 2200: fea- 


2100-2200 


strong 


15.335 at 


stead of 
ative programs 
South 


(Sanderson 
bacion, 


is high level 
tures dance 
way, South 

Pe ru R 
moved from 9.522 
9550: we 


music (Ridge- 
Africa) 


adio ‘en 


ak level: uses 
and Andalusian Spanish 

Pj liz pine Radio | ee 
Manila, noted closing 0920 when an- 
nounced channels of 11.94 and 6.11 for 
Manila, 9.49 for Guam. (Balbi, Calif.) 
DZH4, 6.000, Manila English 
0900, CWQRM. (Flynn, Calif.) 

The Far East Broadcasting Co., Ma- 
nila, |} a 16-m. chan- 
17 SUD: is 


Asia 


noted in 


is brought into use 


nel of measured reported 
Sand- 
around 2300 
was especially 


news 


0300; has been heard by 
Australia, 
when signal strength 
good Melbourne, also with 
0500; is DZ16. The 16-m. outlet is 
heard by Ridgeway, South Africa, at 
good gth in parallel with 9.73, 11.- 
855, 15 and from 0900 on 6.030; 
heat around O800 to close 
1200 lish from 1000 
heard Sweden by 
0600 
Poland—Warsaw 


opening 


erson also 


lown 
DZI6 has been 
Engberg 0500- 


lists English (pre- 
sumably for Europe) as 0130-0200, 
6.140, 7.155, 5.995; 1200-1230, 7.175, 
1230-1300, 6.115, 9.555, 7.145: 
1400-1430, 6.115, 9.555, 7.145: 1430-1455, 
6.140 7.155, 6.140, 
7.155, 5.975. (Pearce, England) 
Portugal—-Lisbon, 6.360, noted 1754- 
1800 when signed off with “A Portu- 
(Machajewski, N.Y.) 
CQM sent QSL 
5.838 at 1630- 


9.555; 


5.975 1730-1800 


gzuesa.” 
Portuquese Guinea 
card and mentioned only 
1800. (Pearce, England) 
Portuguese India—- Radio 9.61, 
heard in Hindi 0930, in Portuguese 
1000; in English 1030 (Mondays has 
“Old Fashioned Revival Hour” tran- 
scription) ; interval signal 
is in foreign language 
230, good level in 
(Ridgeway) 


Re union 


Goa 


has guitar 
1130 and closes 
South Africa. 


Radio St De nis 7 168 has 
strong signal in South Africa opening 
0915 with announcements in French; 
0930 light music, F 
“Ici Radiodiffusion 
caise” by man; 


rench songs; calls 
Fran 


also an 


Reunion 
woman 


January, 1953 
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COMMAND TRANSMITTERS 
Complete with Tubes & Crystals 
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7.98 
22 


AIRCRAFT CONTROL CABLE 
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POWER SUPPLIES 


57 POWER SUPPLY. RB It Vibrat 
af bn t ' inte 


ooooco 
oogagan 


F.O.B., Lima, O. © 25% 


FAIR RADIO SALES 


Address Dept. RN © Minimum Order $5.00 © Prices ,.;, 
Deposit on C.0.D. Orders 


TRANSFORMERS AND CHOKES 
TRANSFORMERS—110 V. 60 CYCLE PRIMARIES 
5 Volt CT-25A—10,000 V. Ins. OPEN FRAME—6” x 

a” x 4% $7.95 
1.95 
5.95 
5.95 


6.3 V 1 Amp 1.26 2 Vv. 1 Amp 
: ‘y » 1.50 24 V. 6.5 Amp 
Volt 8 Amp 

A. windings 


50 MA 


Half 


MA 
VCT/60 MA 
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Half 2%""x 
350-0-350 V. 90 MA 
r 4 x >. 
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132 SOUTH MAIN ST 
LIMA, GCHIO 


SPEAKER RECONING 


Complete line 
ind Voice 
Low 
List and Re« 


WESTERN ELECTRONICS CO. 


3164 West Colfax Denver 4, Colo. 
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Coils. Custom Built V« ¢ 
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information 
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to the present ero of Television 
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Made by Eng 
CORNISH WIRE CO., inc. — 50 Church St., 


-ers for Engineers 
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WANTED 


S¢ R-510, 610, 508, 608, 
" t00, ete 

BC 403, 683, 023, 620, 

604. 684. ete 

BC-812, 842, B48, ete. 

R LO, RCH, RBO, 
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Receivers: 
APR-4, APR-5; 


Any test equipment with a or |-prefix— 
ond any RADA 
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Make your offer and be convinced! 


Please describe condition accurately and 
advise price desired 


AMBER COMPANY 


393 Greenwich Street New York 13, N. Y. 
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HARVEY 


where you FIND the FINEST 


THE ORIGINAL WILLIAMSON 
HR-15 AMPLIFIER KIT 


a 


ene % 


The famous, origina! Williamson HR-15 still 
acclaimed the leader in kit form, with the 
Partridge Output Transformer specified by William 
son in his original design. Assemble this kit, and 
n 3 hours or less, enjoy the finest sound you ever 
heord. Operates from oa tuner, phono-preamp, 
crystal pick-up, or other signal source. Absolute 
gain is 70.8 db with 20db of feedback. Frequency 
response: + .5 db, from 10 to 100,000 cps. Out 
put impedances to match all speakers from 1.7 to 
109 ohms. Kit is complete with 5 tubes (1-5V4 
2-65N7, and 2-588! {or 807 if requested), 2 
Punched Chossis, 2-Resistor Mounting Strips, Sock 
ets, Partridge WWFB Output Transformer, Assembly 
Instructions, and All Other Necessory Parts for 
Amplifier and Power Supply $76.50 
PARTRIDGE OUTPUT TRANSFORMERS 

Wwwre $26.00 

NOTE: HR.15 may be had with British 
KT.66 Output tubes for $3.00 additional 


Available Separately 


ELDICO 
TR-75-TV 
TRANSMITTER KIT 


An ideal unit for the novice 

New, revised circuit mini 
mizes TV!. Uses 616 oscillator — 807 amplifier. 
Combination Pi-network output. Husky power sup 
ply delivers 600 volts to the 807. Complete. . 
including punched chassis and shielded cabinet 
Unbelievably low priced ot $64.95 
MD-40 modulator kit for above 49.95 
MD-40P as above but with power supply. 59.95 


Write for Literature on the 
Complete Eldico Line. 


New Deluxe 
Transmitter 
Kit 
JOHNSON 
VIKING Il 


Every desirable feature has been included in this 
outstanding transmitter; BAND-SWITCHING to al! 
amateur bands, from 160 through 10 meters 

TV! suppression . « 100% AM moduiction ... 
PARALLEL OUTPUT 6146 tubes . . PUSH-PULL 
807 MODULATORS. Supplied complete with pre- 
punched chassis, copper-ploted steel cabinet, 
tubes, hardware, assembly instructions, and all 
necessary ports and components $279.50 


100 WATTS ON PHONE 
130 WATTS ON CW 


Viking tl complete with tubes, wired 
ond air tested 

Viking VFO Kit 

VFO Kit—wired and tested (with tubes) 

Viking Mobile Kit, up to 60 Watts input 

Viking Low Poss Filter, 4 section, 75 DB 
Att., handies a KW 

Viking TVI Kit, everything to TV! suppress 
the Viking | 


324.50 
42.75 
62.75 
99.50 


16.50 


24.75 


NOTE: Prices Net, F.0.8., N.Y.C. 
Subject to change without notice. 


Harvey 


RADIO COMPANY, INC. 


103 W d St. N.Y. 36. NY LU 2.1500 
103. Wa Ade 


nounces; 1100 gives news in French: 
1115 dance music; a Soviet transmitte1 
swamps the station 1125. 
(Ridgeway) 

Sao Tome—-CRSSB, 17.6775, noted 
Sundays 0750 when tuned with dance 
music; at 0757 had call, guitar music, 
details of next program and closing 
announcements in Portuguese; left air 
O800A after “A Portuguesa (Pearce, 
England; Ferguson, N.C.) CRS5SC, 
1.809, is good level opening 1430, light 
musical programs to closedown 1600 
gives call frequently (by 
(Ridgeway, South Africa) 
Dieddah is noted 
opening around 2215 on 6.177A and 
7.245A with usual interval signal; uses 
Arabic; closes around 2304A. (Belling- 
ton, N.Y.., 


Somalia 


around 


man). 


Saudi-Arabia 


others) 

Mogadishu, 7.383, is heard 
from 0915 in Arabic to 1200, when 
goes into Italian until 1300 closedown 
(Ridgeway, South Africa) 

South Korea—HLKA, 7.935A, Pusan 
noted 0630 with Western music and 
Australia) 
Wada, Japan, says is now operating on 
7.935 and 9.555 at 1600-1800, 2130-0030, 
0330-0900, all in Korean. Flynn, Calif 
reports HLKA on 4.4785 at 0845, S6, 
in oriental language, much QRM 
Radio Valen- 
cia, is noted now near 6.995 from audi- 
bility around 1425. Radio Juventud le 
Murcia has been moving around, noted 
more recently on 7.105A with dance 
music 1655; gave call in Spanish 1700, 
and was soon buried by sign-on of a 
A Spanish 
Nationalist outlet has been heard on 
7.420, but it is not Radio Menorca; 
signs on 1500 with singing of march 
and signs off with similar number 
1705; call sounds like “‘Transmite Ra- 
dio Cartagena.” (Pearce, England) 
FET1, 7.006, noted 1630 with Spanish 
program of news, music. (Sanderson, 
Australia) Malaga, 7.012A, is still 
noted with Spanish Home Programs 
around 1515 onwards, fairly good level. 
(Ridgeway, South Africa) 

Sweden Radio Sweden, 
noted with news 2300, then music. 
(Sanderson, Australia) Heard on 15.- 
155 with news around 1000, fair level. 
(Scheiner, N.J.) Noted on 9.535 at ex- 
cellent strength 1900-2000. (Deem, W. 
Va.) 

Switzerland Damascus, 17.865, 
heard 0945-1045 to India-Pakistan 
(Pearce, England) On 11.913A with 
news 1720-1730 (Black, 
Pa.) 

Tahiti—Radio Tahiti, 6.135, Papeete, 
is heard around 0000; signs off 0130. 
(Kary, Pa.) 

Taiwan 3EC26. 10.060A, noted 
from 0910 tune-in with Chinese session 
to 1000 closedown. (Pearce, England) 
Taipeh, 15.235, heard with news 2200 
to North America. (Annala, Oreon) 
BEC32, 9.775A, Taipeh, noted 0700 
with English commentary and West- 
ern music; asked for reports. (Sander- 
son, Australia) A Taiwan outlet is 
noted on 7.045A around 0500-1030 
closedown: call seems BEC22, BEC32, 
or BEC34; is not parallel with 9.855 


Korean news. (Sanderson 


Spain Mediterraneo 


Radio Free Europe station 


11.705, 


ck yssedow n 


which is heard quite irregularly: an- 
other Taiwan station is noted on 
7.340A to 1030 or 1100. (Wada, Japan) 

Tangiers 
channel of 


Radio Africa is on a new 
7.192 as early as 1015, and 
1745. (Pearce, England: 
Kary, Pa.) Radio International, 6.110A, 
noted with news in Spanish 1700 
(Pearce, England) Pan-American Ra- 
dio, 7.300, is heard with clock chimes 
(12) at 1900 and multi-lingual an- 
nouncements to 1904 sign-off 
Pa.) 

Thailand Bangkok, 11.910, has 
English session 0500-0630, fair level: 
announces also 15.630, 7.140 (is neare1 
7.105—K.R.B.), 6240. (N. Z DX 
Times) 

Uruguay 


as late as 


(Kary, 


Radio Electrica, CXA10 
has extremely good signal from around 
1130 with classical music; call is given 
every half hour by man; has QRM from 
Radio Dakar at 1400 Radio Ariel 
CXA3, 6.075, is noted at good strength 
from around 2030 to closing 2200, man 
gives call in Spanish. (Ridgeway, South 
Africa) Niblack, Ind., notes CXA10 
11.900, at good level 1800 and closing 
2210 

USI (Indonesia) A station believed 
Djakarta is heard with strong signal 
mornings to 1030 closedown on 9.865: 
at times location sounds like “Jogja- 
karta,” however. (Stark, Texas: 
Pa., others) Noted on 9.585 
around 0800-1030 closedown 
tosenauer, Calif.) 

USSR Radio Tashkent, 6.825, is 
noted with English for India-Pakistan 
1000-1030, 1115-1130 (some days Eng- 
1030, however). (Pearce 
England) Moscow is noted on 11.68A 
with English (review of Moscow press) 
and music 0500-0530 fade-out 
France) 
for the 1820-0100 period to North 
America are 15.330, 15.250, 15.230, 15 
110, 11.910, 11.830, 11.810, 11.710, 9.670 
9.650, 9.550, and 7.240 (some of these 
are actually relays by satellite coun- 
tries); the OS800-0830 transmission to 
North America is over 17.830. 15.440 
15.360, 15.180, 15.120, 11.910. (Kary 
Pa.) 

Vatican 


Kary 
from 
(Balbi, 


lish begins 


(Jones 
Frequencies used by Moscow 


HVJ, 5.968. noted 1545 with 
chimes and then news in Italian. (San- 
derson, Australia) Noted on 11.74 with 
news 1000, fair level: also heard on 
this channel with English 1315 
ner, N.J.) Noted with En period 
(Kary, Pa.) Ac 
cording to NNRC, HVJ has news 
Wednesdays, only 0930-0940 on 17.775 
for Near East 


Ve ne ue la 


(Sche 


1315 also on 9.550 


Radio Rumbos has Engq- 
lish session Mon.- Fri. 1800-1900 over 
1.970, presented by Jay Farr; first 45 
minutes is dise jockey session called 
“Supper Club” and last 15 minutes 
(1845-1900) consists of a roundup of 
latest world and local news. (West, 
Va.) YVKB, 4.8903, noted S5 at 0612; 
YVMM, 4.9096, was S5 at 0615; 
YVKM, 5.0294, noted S5 at 0619, 
CWQRM. (Oskay, N.J.) 
Yugoslavia—Belgrade, 6.100, noted 
signing on 2330; has English 0130 and 
then is heard parallel on 9.505. (Bel- 
lington, N. Y.) English is now sched- 
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duled 0130 on 6.100, 9.505; 1100-1115, 
6.100, 7.200: 1315-1330, 6.100, 6.150; Wore , 
1645-1700, 6.100, 6.150 (WRH) ; 


? . > 


Press Time Flashes from the Complete 
When this was compiled, a station . 
on 4.950 Sdontitying (in Leas glish) as line of SUPERIOR 


the Broadcasting Service of Radio 
Belize’ was being heard around 1830 


1904 closedown. (West, Va.) Good level f 
in West Virginia but with CWQRM 
and aircraft phone QRM. Is British 
Honduras 
ae 


The Radio Clube de Angola, Luanda, Standard Self-Supporting ROHN steel TOWER 
Angola, is now using a new channel of Proved to be the BEST answer to your Tower needs! 
1.873 in parallel with 9.632, 11.865; Thousands of installations prove ROHN superior in design, con- 
heard from around 1330. (Ridgeway, struction, and quality. Made in standard 10 ft. sections, using 
South Africa) heavy ity tubular steel and electric welded throughout. Tests 
The Central Broadcasting Station, . he rugged construction can be climbed no 
Lusaka 1 296 North Rhodesia. is uying needed up to 50 ft. Double-coated with a finish 
at's permanent and non-corrosive. Quickly installed in ce- 
ment base. These towers can be used to any height even 
up to 150 ft. Here's true permanent installation that has real 
sales appeal. Get the facts — you'll be convinced ROHN is BEST! 


—2 other Rohn Models for you! 


noted around 1210 with dance records; 
with talk in English 1230, BBC news 
relay 1300; probably signs off 1400 
(Pearce, England) Ridgeway, South 
Africa, lists ZQP at 0700-0900 on 7.220; 
0900-1100 on 7.220 and 4.826; 1100-1230 ROHN “FOLD-OVER” TOWER ROHN TELESCOPING MAST 


on 7.220, 4.826, and 3.275; 1230-1400 


Bap te ss This type tower built is quickly installed and 
closedown on 4.826, 3.275 


by merely using slay raised to desired height in 
The Japanese Communist station Rohn tower sections and a moment. Heavy-duty eal- 
Radio Free Japan broadcasts on 10.180, an inexpensive Nd-Over vanized steel tubing in 
11.896 at 1500-1600, 2200-2300, 0500- kh Has all Ivan- heights from 20 to 50 ft 
0600, 0730-0830; uses Japanese only; is ta of the standard An absolutely sturdy and 
Rohn tower, but is of the durable mast non- 

‘ 


probably located in Communist China. . 
Id-over type that! kes corrosive and indestruct- 


(Japanese Short-Wave Club) 

_ Legge New York, notes Radio Free 
ope afternoons (EST) on 11.855 
25, 9.717, 9.695, 9.607; fair signals ry ti includes hinged sec necessary parts for instant 

around 0600 on 11.745, 11.675. (NNRC) ’ 1 yn, boom, reel an bl] installation can be pur- 

An Arabic-spe ake reported some icchanism, 4 \ chased with or without 

months ago by Cushen, N.Z., heard on ors) an le as a Available » «20, 30, 
5.000, has been identified by Bert Blu- au and 50) ft 


man, Israel, as located at Kuwait in FULL LINE OF ACCESSORIES: 


the Persian Gulf: operates 1130-1400 
and identifies only at sign-on; pro- Stew Quich “Die. od gun Seat powte 
grams are all-Arabic. (Radio Austra- In oe for use with : lar towers on Hat 
- . . standar t 
lia) (Al Kuwait is a sultanate in siane af aanmaeie suttoces. 
Arabia, south of Iraq, on the north- base. Permits instant ¥ 
. . tower erection. Not “ 


western coast of the Persian Gulf; it is secommended vader 

a British pro‘ectorate with a popula- certain conditions, Hi " 

tion scltenads d at 50,000.—-K R i soneees, bd pine “tet ones TS ~ ]toraddes mobs 
Latest schedules for the COURIER, | Masts ord tower ne 

the Voice of America’s “Truthship,” “Sell the ROHN line . . . where Satisfaction 1 

are 1200-1615 to Near East and 1730- | and Quality are Assured.” Sik Mies Mie 

1900 to Caucasian USSR on 6.015; | WRITE PHONE OR WIRE FOR FREE CATALOG AND PRICES! Sold only Throuvh 

1730-1900 on 7.200 to Caucasian USSR. Designed and Mfc. only by: Authorized Repre- 


VOA is now sending out QSL cards for sentatives & Job- 
reports on reception when the COURI- ROHN MFG. C0. a 

ER as test e from the Pan: é : : — 
Seek Ws coe eo Dept. RTN, 2108 Main St., Peoria, Ilinois 


anal some months ago 

By this time, the 1953 edition of 
WORLD RADIO HANDBOOK, com- When Answering Advertisements 
piled in Copenhagen, Denmark, by O Z 
Lund Johansen. should be available Please Mention EASY TO LEARN CODE 
from Ben E. Wilbur, 1000 Connecticut 
Ave., N.W., Washington, D.C. It is RADIO & TELEVISION NEWS wun on Tnoe 
written in English coo 


tical met 


eveloped 
“Australian DX-ers Calling” is now inners or advanced students 


— ~ ble tapes from beginner's 

ps if . ‘ = ¢ to typical messages on all subjec 
aired each Saturday 2300 on 15.200; , Speed range 5 to 40 WPA. Always 
each Sunday 0030 on 15.200, at 0300 on ready—no QRM 


9.580, 11.760, 17.840, and at 0902 on Tests All TV Hi Voltage Supply Systems | ENDORSED BY THOUSANDS! 


9580, 11.840, 15.320 INSTANTLY checks hi-voltage transformer action- pm Rig age ogy i Soe am me 
. ‘ > ™ . . horizontal oscillator-sweep output-damper-hi-voltage rec- - a mn ha Fe 

The Korean Broad asting Sy stem tifler, etc. Used under actual operating conditions. De- + aa h. &, a with 

. me ¢ , & . termines exact procedure to trouble shoot no raster prob- ther assistance Thousands of suce f « - 
ope rate a networ k ot 15 stations two lems and intermittents Ne connections—no shocks— “aequired the code with tee nswustentenh ‘Gooum. 
of which are short-wave—HLKA on ‘ves time—clips in pocket. Used by professional TV | Write today for convenient rental and purchase plans 
5 5] ) 7925 } 1 k i | i - servicemen for home calls and bench work 
2010, (.959, each CW... anc ocated in Complete instructions enclosed. 


Pusan. A new short-wave station will Send check or M.O $395 Fully Guaranteed INSTRUCTOGRAPH COMPANY 


: . se sing , Postpaid U.S.A. Net 
pos “4 shortly in Seoul, using 10 kw SERVICE PRODUCTS Co. 4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
QRA is Hahn Ki Syan, Chief Engineer, — ges 215 Lowrence, Mass. 


it perfect for antenna able. Excellent rigidity at 
changing, rotator servic- joints. Come complete 
ing, experimentation, ete. with guy rines, and all 
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TRANSFORMERS 
RCA type for 16” to 24 $3.85 
type for 16” to 24 8s 
These are very special prices while they fast! 
DEFLECTION YOKES 
COSINE FERRITE TODD YoKe 
SPECIALS 


4 Prong Vibrators, each 
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e 
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OYE aE [etclegscccecccececenes, fis go © 0388 


Heavy Siug Speaker 
* Audio Devices, Discs and seston oer in Stock 
* Audio Plastic ed Oxide Plastic te 
Miait hour “pr $2.30  One-hour spool 


wire ronie in STOCK 
pad he 4 ted GAY Mode! 
Model oT3¢. 


Amplifier 
AM-FPM Tuner 
\ n Amplifier 
s (with tubes 


! 
AUTHORIZED DISTRIBUTORS for: General 
trie, Kenrad, Tung-Seo!l, National Union, 
De Wald, Regal, Automatic and Setche! Carison 


moplete tine ‘ad popular ys 
at 50° 
tronic parts 
+ ‘ your req 


FoR Naw YORK Warcho inimum order 
Write for our latest price list to De 
RADIO ond 


STAN-BURN t2iccwies co 


THEATRE 8106 


1697 BROADWAY * NEW YORK 19, N.Y. 


Korean Broadcasting System, Office of 
Public Information, Pusan, Republic 
of Korea. Schedule is 1600-1830, 2100- 
2400, 0300-1030. (Cushen, N.Z.) 

A station noted on 9.310A around 
1710-1847 sign-off in Danish and Green- 
landic is believed to be Godthaab, 
Greenland. Has bad QRM at times. 
(Bellington, N.Y.; Kary, Pa.) 

A new outlet in Sao Paulo, 
is noted on 11.855 around 1830. 
lack, Ind., others) 

ISWC, London, says “The Voice of 
Zion,” Israel, has an experimental 
transmission to South Africa on Sun- 
days 0630-0730 over 15.550 (frequency 
may be varied). 

YVMG, Radio Popular, 4.810, Mara- 
caibo, sent QSL card; listed YVMG, 
4.810, 2 kw.; YVMH, 1250 kc., 2 kw. 
QRA is Apartado Postal No. 347, Ma- 
racaibo, Estado Zulia, Venezuela. Says 
is affiliated with BBC, NBC, United 
Nations Network of Peace, as well as 
Radio Programas de Mexico. (Patter- 
son, Ga.) 

Schedules of Radio Tirana, Albania, 
on 6.560, 500 watts, and 7.850A, 3 kw., 
are 2300-0100, 1100-1130, 1215-1700; 
English is listed for 2345, 1600. (Radio 
Sweden) 

Bellington, N. Y., notes the clan- 
destine Yugoslav Emigrant Station on 
6.887A parallel with an outlet on 
7.500A around 1750; has man and 
woman alternating in European lan- 
guage 

British Honduras is to have a better 
short-wave service soon; a5 kw. short- 
wave station is expected to be in op- 
eration at Belize by next March. 
(Catch, England) 

Radio France-Asie, Indo- 
China (Vietnam), has been noted back 
on its old 11.83 channel from 11.924A, 
signing off 1125. (Balbi, Calif.) 

Sanderson, Australia, notes a much 
improved signal from the Chinese Air 
Force Station, Taipeh, Taiwan, on 
9.750A at 0700 when has English ses- 


Brazil, 
(Nib- 


Saigon, 


sion. May have installed a new and 
more powerful transmitter? 

Radio Free Europe noted on 10.300A 
when tuned 1000; melody followed by 
call, then program in Hungarian; 
news in Czech 1015. (Pearce, England) 

The Free Greek Radio appears to 
be on about 6.970; intercepted at 2255 
when had Greek language session run- 
ning past the hour. Signal was gone 
when retuned 2315. (Kary, Pa.) 

A clandestine station announcing as 
“Freidomsender” is heard in Sweden 
on 7.700 at 0230-0245. 

EDV10, Estacion Escuela Radio 
S.E£.U., Madrid, sent usual QSL card; 
said is on 7.170 but enclosed schedule 
for Esperanto transmission (at 1430) 
which gave channel as 42.33 m. or 
7.088. (Pearce, England) 

When this was compiled, the BBC's 
programs for the Western Hemisphere 
were listed—North American Service 

To Canada, USA, Mexico, 1000-1215, 
17.715; 1300-1545, 11.930 (Mon.-Fri.); 
1500-1545, 9.825 (Mon.-Fri.) 1545- 
1700, 9.825, 6.195. Spec ial Programs 
For Falkland Islands, Sun. only, 1130- 
1200, 17.810; for West Indies, 1815- 
1845, 9.580, 6.035. General Overseas 
Service—To West Indies, Central 
America, South America (north of 
Amazon), 1500-1700, 11.750; 1700-1815, 
9.580, 6.035; 1845-2200, 6.035. To South 
America (south of Amazon), 1500- 
1700, 11.820; 1700-2200, 9.410, 6.110. To 
Canada, USA, Mexico 1700-1845, 
9.825; 1700-2200, 6.195; 2300-0115, 
6.110. 

* * * 
Acknowledgment 

Many thanks for the splendid coop- 
eration during 1952. May 1953 bring 
you the best in SWL’g. Sorry that 
space limitations would not permit the 
use of more of your fine reports this 
month. Please continue to send your 
best tips to Kenneth R. Boord, 948 
Stewartstown Road, Morgantown, West 
Virginia, USA. Thanks!—K.R.B. 


| Two-Meter Master 
| (Continued from page 41) 


The filter network, Rys-Cw-Cu, helps 
to isolate stray r.f. from the modula- 
tion transformer. The r.f. chokes RFC; 
and RFC, are identical, wound on a 
short 4” diameter polystyrene or ce- 
ramic dowel. 24 turns of #28 enam- 
eled wire provide adequate choking at 
144 me. 

All tube heaters are wired so that 
the “B-” ground return serves as half 
of the return; at the final 
amplifier, the 832A heaters bypasses 
to ground through C 

neutralization of the final 
lengths of solid hookup wire 
connected from the grids, across the 
back of the tube 
through small holes in the 
mounting bracket 
feedthrough 


heaters 


Cross 


shows 


socket, and out 
socket 
The holes support 
which rigidly 
support the neutralizing wires running 
parallel to the plates outside the glass 
envelope of the tube. When neutraliz- 
ing the amplifier, with wire 
lengths adjacent to the tube’s plates 
extending about %” from the feed- 
through bushings. Clip off about a 
sixteenth inch at a time until the am- 
plifier stabilizes. Do not try to op- 
erate the amplifier without neutraliza- 
tion; at frequencies, its use 
becomes mandatory unless one was 
born under a very lucky star! 

The rf 
volts d.c. at a current of 175 ma 
power supply meeting these require- 
ments may be used, and most junk 
boxes may provide enough parts to run 
20 watts input. Separate power sup- 
plies are employed for the r.f. and 
audio sections of the transmitter 

Physical construction of the r.f 
tion is made upon a “U” channel meas- 
uring 10” long, 3%” wide and 24” 
deep. Inasmuch as W6WGD has been 
operated from hotel rooms and simi- 
larly restricted spaces for the past 
twenty years, an minimum 
of space was utilized in this design, if 
only from force of habit. The unit may 
be constructed according to its build- 
similar 


bushings 


Start 


these 


section requires 300 to 325 
Any 


Sec- 


absolute 


although a 
parts layout should be followed 


er’s preference 


Due to its small size, the transmit- 
ter uses miniature one-inch meters to 
read final grid and plate currents. 

With reference to Fig. 4, note the 
point-to-point wiring; resistors R,; and 
R; are bolted together through their 
lengths to form a single unit, support- 
ed by heavy wires making connections 
to various tie points. The power input 
connector provides support for this and 
other circuit components, as does the 
second tripler tube socket. Actual con- 
structional features are left to the in- 
genuity of the reader 


Modulator Section 


To convey maximum intelligence, 
the carrier must be modulated as fully 
as the law allows; the speech should 
have good fidelity and crisp response 
to be clearly defined at the receiving 
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BC-454 to GO M« 
BL-4 ‘ » Me 
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He oe M ful 


MONTHLY SPECIAL 
SURPRISE PACKAGE 


20 pounds of assorted radio parts. A $95 


real value at 


TUBES... 
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All TS, APR, APS. ARC. ARN, ART, SCR, RED 
and BC equipment write today! 
Quote lowest prices in your fret tetter 


R W ELECTRONIC 


Print YourOwn 


Cards, Stationery, Advertising, 
labels, circulars, phot« d movie 
titles, church work, tags, etc. Save 
money. Sold direct from factory 
only. Raised printing like engrav- 
ing, too. Print for Others, Good 
Profit. Have a home print shop. 
Easy rulessupplied. Pays for itself 
in a short time. Write for free cat- 
alog of outfits and all details 
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#S-33 Low Impedance Headset 
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Lip Mike—Nav Type New 
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bly for lip and threat Mikes 
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leather headband and rubber « 
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exe. $1.95 
headset wed 1.49 
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dy 


Microphone 
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ve 
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RT? APNIL TRANSCEIVER UNIT 


BC 604 FM TRANSMITTER 


MISCELLANEOUS EQUIPMENT 
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SELSYN TRANSMITTER 
! ' Motor \ t ‘ A ‘ hl for 
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ONLY $5.95 ‘ ete v I $14.95 


SCR 625 FAMOUS ARMY MINE-DETECTOR 


For Prospectors, Miners, O11) Companies, Plumbers, ete 
' Rece t $70.50 i 


$59.50 


WHILE THEY Used, like 
LAST! new, $39.50 


ARMY SURPLUS PORTABLE TELEPHONE 
$14.95 oa 


ete wit! 


2 tor $27.50 


warehouse 20% Deposit on 
order $5 00 Hilinots residents, 
add regular sates tax to remittance 
Prices subject to change without notice 


Dept. N, 1712-14 $. Michigan Ave, Chicago 16, III. 


PHONE: HArrison 77-9374 
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BOTH HANDS! 
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UNIQUE SELF-HOLDING POINTS 
bring new convenience 
and timesaving to service work. 


@ VHF CRYSTAL PROBES @ ADAPTORS 
@ STREAMLINED TEST PRODS ® CONNECTORS 
@ LOW LOSS — LOW CAPACITY LEADS 
See KLIPZONS at your distributor, 
Send for FREE folder 36 


UNITED TECHNICAL LABORATORIES 


ingineers © mORRISTOWN Ww e*- a 


\TANNOY’ 


The Sensation 
of the New York 
Audio Fair ! 


Great Britain's Finest Speakers Hand-Made 
By Master Croftsmen To Precision Stand- 
ards. 


Exclusive With Sun Radio in New York! 


Now you can experience amazing wide 
renee response in perfect balance. Hear the 
world-famous Tannoy Dual Concentric Loud- 
speaker System, providing optimum fidelity 
at any level from the audible threshold up 
to full room volume. So outstanding in per- 
formance that Hi-Fidelity Magazine featured 
this speaker in their November-December 
1952 issue. Substantially flat response from 
40-20,000 cps. Concentric sources for both 
HF and LF components avoiding interfer- 
ence at crossover. HF horn formed by ma- 
chined center-pole and LF diaphragm, these 
combined with a special throat insure cor- 
rect HF match, Intermodulation product less 
than 2%. Very wide angle of high frequency 
distribution. You owe it to yourself to hear 
these instruments before making any choice. 


Check These Outstanding Features 


12°" Dual Concentric Loudspeaker 
Power handling capacity 15 watts. 
Impedance viacrossover network 18 ohms. 
Crossover frequency 1,700 cyp.s. 
Overall diameter of frame 1274". 
Overall depth 74". 
Substantially flat response 35-20,000cps. 
Weight 25 Ibs. with crossover network. 


Complete with crossover network $130.00 


15"’ Dual Concentric Loudspeaker 
Power handling capacity 25 watts peak. 
Impedance viacrossover network 15 ohms. 
Crossover frequency 1000 C.A58 
Overall diameter of frame 15 74". 

Overall depth 11", 
Substantially flat response 40-20,000 cps. 
Weight 30 Ibs. including crossover. 


Complete with crossover network $1 59.00 


Mail Orders promptly filled. Send 25% de- 
posit with your order, 


SUN RADIO FEATURES | 


us-narme brands. 

oe ae hi-fidelity sound — 
@ Courteous service, no high pre 
@ Free technical —_—-. 

abinet installa . 
° Sp oaneted components and ee 
@ Free coded connecting cables fo 
ssembly. 


component @ 


a delivery. 
2 


owest prices. 


FREE! New Edition 


Before buying hi-fidelity equip- 
ment check Sun’s new 100-page 
catalog. The most complete pub- 
lication of its kind in the in- 
dustry. This 1953 edition, just 
off the press, will answer all 
your questions. Sun Radio is 
hard to beat for quality and 
price. So don’t delay, write 
today or come in for your free 
copy. 


NU 


o— 


Open daily to 6, Saturday 9—4:30. 


end of the QSO. In order to meet 
these requirements, the modulator was 
designed to offer “broadcast” fidelity, 
supplying approximately ten watts of 
undistorted peak voice power to the 
carrier from an unusually small pack- 
age 

Exclusive use of miniature dual tri- 
odes results in the smallest practical 
size for the modulator With refer- 
ence to Fig. 7, note that a single cas- 
caded 12AX7 comprises the speech 
amplifier for a crystal microphone. An 
r.f. decoupling filter, R,-C,, serves to 
isolate r.f. from the speech input grid. 

The shunt-coupled UTC 0-6 “Ouncer” 
transformer drives a 12AT7 amplifier; 
this dual triode provides push-pull am- 
plification to drive a second 12AT7 
cathode-follower stage which, in turn, 
drives a 12AU7 as the class B mod- 
ulator. Use of the cathode-follower 
driver tube eliminates the necessity 
for a driver transformer, an item of 
some importance where space is at a 
premium 

Any type of small modulation trans- 
former designed for 10,000 ohm plate- 
to-plate class B service may be em- 
ployed rather than the unit recom- 
mended, the prerequisite being that 
its secondary should encompass an im- 
pedance range of 3000 to 5000 ohms to 
match the class C load. The trans- 
former used provides three secondary 
taps of 3000, 3750, and 4500 ohms. At 
a plate voltage of 300 and loaded to 
70 ma., the load represents 
1643 ohms, matching the 4500 ohm tap 
closely enough to result in linear mod- 
ulation 

Power supply for the modulator re- 
mains identical to that required for 
the r.f although its current 
rating need not exceed 100 ma. The 
12AU7 has a static plate current of 15 
ma. with —22'2 volts of battery bias 
and peak current of 75 ma. Oscillo- 
scopic inspection of the 20-watt car- 
rier linear modulation of ap- 
proximately 97%, while signal reports 
place special emphasis upon the ex- 
cellence of quality and the power- 
packed audio sidebands 

Fig. 6 illustrates modulator con- 
struction; a case measuring 10” long, 
3%” deep, and 312” high encloses the 
complete unit. Parts layout follows 
schematic circuitry down a straight 
line from input to output; components 
bolt to a strip of aluminum “bread- 
board” which mounts above the bot- 
tom of the upon four corner 
stand-off Fig. 2 shows the 
breadboard inverted to illustrate the 
wiring technique and parts placement. 

When constructing the modulator, 
it will be found that point-to-point 
wiring becomes necessary, as the com- 
pactness of the unit is similar to that 
of a hearing-aid amplifier. Extreme 
caution in wiring will result in the 
least feedback in a high-gain system 
of this size. When operating properly, 
the gain control may run wide open 
with zero feedback, although this 
offers more gain than is required for 
the normal modulation of 20 watts 
input. 
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RADIO & TELEVISION NEWS 


Two insulated mounting strips at- 
tach to the top of the modulator cas¢ TRAIN Pa Home FOR OPPORTUNITIES IN 
at each end. The r.f. chassis grounds 
to one point only on the modulator 
case to foil v.h.f. circulating currents 
flowing between the metals. (Those 
circulating currents can cause untold 
grief by contributing to excessive r.1t 
feedback!) In addition to providing 
insulation, the strips are saw-slotted 
to afford footing for the bottom edge 
of the r.f. chassis, preventing slippage 

The case and r.f. chassis are fabri- Set Your Own Pace with This Practical Program! ESE MEN LIKE YOURSELF 
cated from heavy brass plate, silver- Cet ts : a ae ae a er TW qrains You SEsT! 
plated, and polished. It is emphasized ae a i> an Sh nites dak cen os sat T. c.1. 
that this development model was sil- UHI 7s SERVICING with prover t 
ver plated not to enhance its electrical ‘ 
characteristics, but only to satisfy an é ' 
aesthetic whim of the designer! The pe wot en - ass fait a “ me beairnde island 
reader may construct a similar trans- iV, mone) cuts | course, jobs 
mitter upon pewter or platinum, de- sraetical \ octniite Gains thn wed ae m Joke me several 
pending upon his taste and the size of that used to ta 
his bankbook HERE'S HOW YOU LEARN BY DOING! hours now sete.” 

In constant use for the past several get the experience » need oF larg utestocomple 
months, this transmitter has worked Con, motors nN er that's gives you wit ‘ “1 jike the 088) od. 
the same DX as have stations using ' : pee ren ager Tagg > presente 
more than five times its power input 
of twenty watts. Ninety-five per-cent 
of the DX contacts were solid QSA 5, ny & - 
using a four-element beam from a flat n UHPF-TV SERVIC ING! J we VETEEX — oe 
city location This operation indicates : ih Ry +f é VETER NS 4 
that at W6WGD, a hilltop and kilo- ae ‘ne Gall Gant RE grote i980 2 205 W. Wacker Dr., Dept. 1-AE, Chicago 6, tI 
watt seem unnecessary for more than ome = , nd SAMI LE coupon ; oh re : 1 Sau te r _: 
routine enjoyment of the two-meter 
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TELEVISION COMMUNICATIONS INST 


Communications Institute 


“THE BACKTRACKER"™ 205 W. Wecker Dr. _ ibiapabiiabit | | 
By JOHN M. HAMILTON Dept. 1-AE, Chicago 6, m. Maca aa AB hepethipiemnntt ne 


ITH grounded plate and cathode, no 
grid leak nor “B” supply. maybe our Go_CYCLE AC SYNCHRONOUS MOTOR 1 


little set, The Backtracker,” shouldn't w ents Woaded wii What to look for in 
i LEXIBLE SHAFT & 


work at all; yet it does, bringing in local SAS fol d h 
and DX stations with plenty of head- Leotone. . phage qa recora changer... 
phone volume. 33 CONTACT CONNECTORS 

Phe set was built around a discarded et $1.29; 5/$5.00 PRACTICAL + STURDY 


Type 56 receiving tube (any other in- no Oe SEGRCCORNGS are PUSHER-TYPE PLATFORM 


directly-heated tube will work), which 


obviously operates as a “square law” pay yy Bg VG ON ALL MODELS 


detector. The two coils shown in the k & 


cireuit diagram form a grid-plate coup- GniLLa CLOTH 
vc 


on 
Pre vi 


—_— ae eee ee oe ees es eee 


Always Gentle 
works to records 


ler, which increases the sensitivity and OQNAMGHTAL METAL Gariie 

selectivity. . onc 
Coil L, consists of 100 turns of -28 
enamel wire on a 1'6-inch cardboard 
tube. L. consists of 300 turns of ©28 
on a l', ineh form. L, slides inside of rotvstyaene: 
~ ) ; 

L, to form the coupler. ia - Simple 

to adjust 

; 4 5” Se 27 Se for all 
until a station is heard; then pull out SGLE. SHIELDED PHONO WIRE record sizes 
L. until the volume is strongest. The 20 [PUSH-BACK WIRE i 


frequency may be changed consider- SOUND.POWER PHONE UNITS (ANG-H-1A ' One of many features which make 


ably by pulling out L,. several inches. aon $1.95 3.4 
° ay Ady - ADPHON 
From our home in Youngstown. CRYSTAL NEADPWONES (1 
Ohio, using an ordinary 70-foot aerial, Saat : $2.93 
“ an PORTARLE RADIO AMPLIFIER 
ae 


we've logged 27 broadcast stations. Our 


best DX so far is KOA, Denver, 1500 } Ww ze The Wo. CLs Genest 


miles away—logged in the wee hours! 


—30- va. we 4” gO 4g 3 Speed Record Changer 


Can be 
PERMEABILITY TUNER rp CAST ee 
ae : Ant. & ‘ $0.98 = Fully automatic with - used with 
Complete schematic of a simple one-tube set. ext. CORD & SWITCH . — ee automatic stop : your 
PLé 4.50 present 
T-44Aa “MAGNETIC Mike 98 set 
HANOY CARBON ak ase> 


3% 


6" x10"—$1.89 
i ACOUSTICAL FELT CANINET LINING 
wd e} 


———— — eee 


RADIO HAROWARE Vacauas 


. . +4 
Puning is easy. Rotate the condenser TUSING Lox 


Tuse CARTONS i 
x $1.20 
56 (1i4"x! xq") —$2.49; M 
dhs $1.65 Si.os 
tra Le 2%" ‘ 

1GGEST BUY OF THE moreres 
os — JUMBO RADIO PARTS KIT 


eon. ema 12 Wikr, SWI re 
HAKDW ARs CONTROLS _ 
, 01 | 
HEADSET —-—-— | Garrard Sales mn. Ones. R-1 
{ preecr FACTORY SPEAKER eeraias SINS £3e7 , 4 164 Duane St.. .¥ . ©. _ 4 


rs aad Send oun bebe Sheet. 
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Amazing Performance! 


MATTISON 


SILVER ROCKET 630 CHASSIS 
¢ with TUNEABLE « 


BUILT-IN BOOSTER 
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° Featuring NEW CASCODE TUNER ® 
made for UHF interchangeable 
$ tuning strips and 70° COSINE YOKE 


Tube 
Complement: 
28 tubes 

3 rectifiers 
1 CRT 


All Channel_/ Booster 


@ Broad band single knob control pre-amplifier 
built in to eliminate tong teads which may 
cause regeneration and attenuation of signal 


© ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT-IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO {0 TIMES. 
THE SILVER ROCKET WILL OUT-PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 


AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. WRITE FOR CON- 
FIDENTIAL PRICE SCHEDULE. 


@ Mattison Sostures a complete line of cabinets 
MADE IN MATTISON’S OWN CABINET FAC. 
TORY. 36 breathtaking designs that blend per- 
fectly in any setting, traditional or modern 


Cabinets 
Made in 
Mattison’s 
Own 
Cabinet 
Factory! 


The BERKSHIRE 21” 

Genuine Mahogany. Deeply paneled 1%" thick 
doors. Crotch Mahogany design and Hi-tlight 
shading throughout. tiluminated channel selec- 
tor, Chassis is side mounted. Dimensions: height 
40", width 3242", depth 23% 


DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the ‘important’ TV 
Dealer in your area for THE FINEST CUS- 
TOM-BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison'’s merchandisin opens 
explaining the ""UNASSEMBLED P " and 
"$1,000,000 FLOOR PLAN.” 


When you buy from 
Mattison you need 
only one source of 
cupeiy! You can buy 

attison Chassis, 
a Mattison Cabinet or 
a complete Mattison 


Manufactured with integrity ‘VY Set! 


:Mattison Television & Radio Corp.s : 
> © 10 West (8ist St., Dept.RN, N.Y.53, N.Y. © p< 
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AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


HEN officials of manufacturing or- 

ganizations attend gatherings of peo- 
ple now engaged in the business of 
servicing radio and television receivers 
they express amazement at the evi- 
dent high caliber of the men who own 
and operate today’s service 
In the eyes of too many people in the 
industry who seldom come in direct 
contact with present day service busi- 
ness executives, the servicing of tele- 
vision and radio receivers is still 
handled by a faceless, motley mass of 
people who, in the aggregate, consti- 
tute a tremendous market for replace- 
ment parts, tubes, and supplies, but 
whose identity as individuals is of no 
consequence. Many people still hold 
the mental picture of the average in- 
dividual business operator as 
being an unkempt character who is 
content to work for a marginal in- 
come and who is either not interested 
or incompetent to run his service ac- 
tivities in a business-like manner. 


businesses. 


service 


A Distributor's Party 

A few weeks ago we were invited to 
attend a parts distributor’s party for 
his service customers. This was some- 
thing new. There are endless parties 
given by manufacturers for their dis- 
tributors and by the distributors for 
the representatives, and vice versa, but 
this was the first time we had had an 
opportunity to attend a party given by 
a parts distributor for his service cus- 


tomers and their and sweet- 
hearts 

Seven years ago a former radio 
service technician started a parts dis- 
tributing business in Columbus, Ohio. 
Ray Whitehead and his wife and part- 
ner, Polly, launched the infant business 
in a modest-sized storeroom not overly 
stocked with replacement tubes, parts 
and supplies. The business grew rap- 
idly and on their fifth anniversary, the 
Whiteheads threw a party for the 
service business customers in central 
Ohio whose purchases were 
for the success of the 

They held anothe1 
seventh anniversary. They rented the 
ballroom of a popular hotel to enter- 
tain their customers and rented all of 
the other rooms on the same floor so 
their suppliers could display the latest 
products and meet the Whitehead cus- 
tomers Enough chairs to seat eight 
hundred were set up in the 
ballroom and another two hundred in 
an adjacent room to accommodate any 
additional guests who might attend 

The expression “the was bulg- 
ing at the seams” is the adequate 
description of the tremendous crowd 
of service people and their 
accepted the Whiteheads’ invitation to 
attend their anniversary party 
sibly more than 1500 
utives, technicians, and their 
came. It was not a “sales meeting” 
it was a gesture of appreciation on the 


wives 


re sponsible 
busi ness 


party on their 


people 


place 
only 


wives who 
Pos 


exec- 
wives 


service 


Part of the crowd of more than 1500 service executives, technicians, and their wives 
who attended the service party given by Whitehead Radio Company. Columbus, O. 
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aGem 


aGem IN PERFORMANCE 


(a) Long Life 
Reg 


(b) Good lation 


(c) High Efficiency 


aGem FOR VERSATILITY 


(a) Wide Range of Power Outputs 
(b) Ten peratures of —55°C to +100°C 


(c) Impervious to all Humidity 


(d) Impervious to Salt Atmosphere 


aGem iN COMPACTNESS 


(a) Various sizes and shapes 
(b) Light Weight for any Power Output 


(c) “Tailor-made” for Individual 


Req lircmecnts 


Write Janet 
of the hlet 


Embedded 


for your free copy 
on Sarkes Tar 


Selenium Rectifiers 


in 


RECTIFIER DIVISION 


Dept. R-1, 415 North College Ave., Bloomington, Ind. 
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part of a man and his wife to the 
customers who had made their success 
possible. 

Close to one hundred manufacturers’ 
representatives and company officials 
attended the party. It was high-lighted 
by the surprise presentation of a Cer- 
tificate of Appreciation to John T 
Thompson, replacement tube 
manager for GE, for his company’s 
consumer campaigns on behalf of the 
independent profession. The 
presentation was made by Fred Colton 
of Graham & Colton, president of the 
tadio & Television Serv- 
ice Dealers, Inc., as an award from the 
Association 

Ray and Polly Whitehead were also 
surprised with an ARTSD Certificate 
of Appreciation which was presented 
by Sam Oppenheimer of the Columbus 
TV Laboratories, vice president of the 
association 


sales 
service 


Associated 


Lesson in Cooperation 

For many years Columbus, 
has been one of the 
TV service areas in the country 
the TV boom struck it 
in all othe some 
and quick change service operators 
But down through the years the 
ARTSD had created a healthy respect 
for the quality and high standard of 
service performed by its members 
They were able to get the whole 
hearted support of the Better Business 
Bureau and other civic 
in weeding out the parasites who were 
trying to feed off the ignorance of the 
public what they 
should pay for and receive in the way 
of competent TV service 

There two important factors 
back of the continuing success of the 
Associated Radio & Television Service 
Dealers in maintaining a healthy cli- 
mate for radio-TV service as a profit 
able business activity in Columbus 
The first is the amount of time that is 
given by its officers to create and carry 
out the Association's programs. These 
well-conceived programs regularly 
cover all facets of interest to the men 
engaged ir the business of service 
First, they hold their regular monthly 
sessions where they discuss frankly all 
phases of the operation of their 
and all that influence 


course of businesses: 


Ohio, 
radio- 
When 
attracted, as 
“fast-dollar 


“cleanest” 


areas, 


organizations 


set-owning about 


are 


busi- 
factors 
their 
they regular 
nical to keep their 
and their members’ employees abreast 
of the fast-growing technology of the 
industry; and third, they 
social gatherings that enable the 
bers’ families to get acquainted 

The second important factor in 
ARTSD's the excellent co 
operation between the Association and 
Columbus parts and set distributors 
Every three months the members of 
ARTSD invite all Columbus distrib- 
utors to dinner with them and 
afterwards air their grievances against 
each other Columbus distributors 
have cooperated whole-heartedly in 
this program and it is quite possible 
that, as a result, Columbus is a 


nesses 
the next 
tech 
members 


conduct a series ol 


Sessions 


have regula 


mem- 


success 1S 


have 


poor 


Makes 
TV 
Servicing 
easier 
to 
learn! 


BIGGEST °4 WORTH 
IN TV TRAINING 
HISTORY! 


PRACTICAL TELEVISION SERVICING 
by J. R. Johnson and J. H. Newitt 
334 pages, 253 helpful illustrations 


‘racticn of the orice son [The book that 

helps radio men 

CASH IN ON 

TV SERVICE 
PROFITS! 


Covers every phase 
of television 
CONSTRUCTION 

. OPERATION 
VISUAL TROU- 
BLESHOOTING 
INSTRUMENT 
, = > TROUBLE- 
bomen SHOOTING 
PRACTI \J SERVICING 
VISION SERVI 
levoted t ' COMPONENTS 
, COMPONENT 
REPLACEMENT 
PATTERN 
ANALYSIS 
SHOP HINTS, etc. 
A great book to 
help you pass 
TV service 
license 
= examina- 
6- tions! 


learn 
differs f 


what 
ind 


learn 
needed 
w t Ti 


fr ip t il 
b standpoint 


DATA BASED ON 
ACTUAL SERVICE 
SHOP EXPERIENCE 


Dover t t 1 we ‘ 


AT OUR RISK! 


RINEHART BOOKS, INC., 


READ IT 10 DAYS... 


l Dept. RN-13 
Technical Division 
Madison Ave 

Send PRACTICAL TELEVISION SERVICING for 

| 10-DAY EXAMINATION. If 1 decide to keep the 
book, | will then remit $4.00 plus a few cents postage 


New York i6, N. Y 


Otherwise 
othing 


| 

I 

| 

1 will return book postpaid and owe you | 
I i 
| Name ! 
| Address | 
| City. Zone, State | 
! Employer's Name & Address ! 
I 


| OUTSIDE U. S. A.—Price $4.50 cash onty 
back if book is returned in 10 days 


Money 


Nice cup and in drain Gaane alles emp ain dae am all 
47 
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MONITORADIO MODEL DR200 


Model DR200 Two Band Communications 
Receiver newly developed—low cost—only 
one of its kind. Fixed and Tunable Com- 
bination AC Receiver for 30-50 MC and 
152-174 MC 
Operating in two pertinent fixed fre- 
ranges the tunable feature can be 
used alternately with the flip of a switch. 
Ideal for expanding 
tems of municipal police, civil defense, 
fire, forestry pipel taxis 
Built-in sensitive squelch with level 
control. Dual conversion, 10.7 MC and 
iSS KC. Fully tuned RF stage. Fourteen 
tubes plus rectifier. Sensitivity for 20 DB 
microvolt low band, two 
microvolts high band. Selectivity 3 DB at 
plus or minus 20 KC, 80 DB at plus or 
minus 30 KC. Crystal selector control with 
provision for two crystals fixed frequency 
ition for each band ). 


quency 
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one 
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MONITORADIO MODEL MR 32) 


AC RECEIVER FOR 30-50 MC 
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market for fringe distributors and the 
extra discount boys in the distributor 
business. 


Why Do Service Associations Fail? 
Many service associations have been 
formed with a great deal of enthusi- 
asm only to quickly wither and die 
from ennui. Why? The first reason 
is that associations usually are formed 
when service businesses are in trouble. 
Those who join think an “Association” 
will solve their troubles. Usually, the 
first acts of an association are along 
the lines of “forcing’’ someone to do 
something or to quit doing something 
that the members think is hurting 
their 
For an association to be successful 
it must first be ready to “give” some- 
thing to the industry in which it oper- 
ates Its members must be willing 
first to get their own business houses 
in order before they start 
others to clean up theirs 
A successful organization must 
a series of self-help programs 
must be carefully planned, intelligent- 
ly organized, and carried out ag 
sively. This requires time, effort 
thought on someone's part It 
takes money If the officers of an as- 
ociation are not willing--or not able 
to give unstintingly of their time 
and effort to develop and carry out 
these self-help programs the organiza- 
will wither away If the mem- 
bers are unwilling t pay the dues 
to defray 


businesses 


asking 


have 
These 


,gres- 
and 


also 


tion 


necessary » expenses nec- 


essary to operate an association it 
cannot exist 
The first 


tion 1s to 


ent of an 
carefully 
that will 
business phases of a 
and the 


requiren 
have a 
activities 


associa- 
planned 
cover the 


series of 


service company 
technical developments in the 
industry that affect and will 
provide an opportunity for the mem- 
bers to get acquainted socially The 
second requirement is for the 
tion to have an officer, or officers, who 
can afford to give the time and have 
the naturai “drive” to keep this pro- 
gram rolling 
All too often 
formed the m«e 
engage in 


service 


associa- 


after 

‘mbers are 
activities when 
and they « afford 
it when business is bad 


an association 1s 
too busy to 
association 
business is 


good ‘an't 


A Case History 
The Television 

of Michigan is a 

organization that 


Service Association 
comparatively new 
has created an im- 
portant place for itself in the TV in- 
dustry in Detroit. Like ARTSD and 
other successful associations, it is pri- 
marily concerned with the problems 
of service as a business but at the 
same time, keeps its members and 
Detroit technical service personnel 
abreast of technical developments by 
sponsoring service clinics and lectures. 

TSA has the active support of both 
set and parts distributors in the area 
and they work closely with the Better 
Business Bureau and law enforcement 
agencies in policing service business 
practices in the city. 


| -————= MERIT POWER TRANSFORMERS 
11S VOLT y! A jaa PRIMARY 
$ 2.73 


120V/S0 MA/6.3V-1.5 A 
150V/25 MA/6.3V-.5 Ame. ; 
480VCT MA/6.3¥-25 AMP 
480VCT SV-2 A/6.3VCT2A 
520VCT . 
700VCT 
650VCT 
700VCT 
7O00VCT/120 MA 
750VCT/ 150 MA 
800VCT/200 MA 
870VCT /250 MA 
A/6.3 of 5V-3 80 
700VCT /225 MA/SV-3 A/6.3V-10 A/6.3V-2.7 A*+ 
724VCT/29S MA/5V-6 A/12.6VCT-5-A/5YV-2 A*t 
7OOVCT /200 MA /SV-2 AMP/SV-3 AMP/6.3V-6 
AMP /6.3¥-7 AMP *+ 
BOOVCT /300 MA /5V-3A/SV-6A/I2. 6VCT 10A*%} 
1750V (2 MA/2.5V-2A/6.3V-.9A/6.30°2.5V 2A 
2500V 5 MA/2.5V-2A/6.3V-3A/6.30r2.5V-3A $ 
t HALF SHELL MOUNT * TV REPLACEMENT 
$ UPRIGHT MOUNT 
CONSTANT VOLTAGE TRANSFORMERS 
95-130 VOLT 60 CYCLE INPUT 
115 VOLT 60 CYCLE OUTPUT 
1S WATT $! 
30 W (6.0 or 7.5V 
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UT) 
120 WATT 
500 WATT 
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SELINIUM RECTIFIERS 
SINGLE PHASE—FULL WAVE BRIDGE STACKS 
MAX. AC INPUT—26 V/6-20 V DC OUTPUT 
2 AMP. . 4.9 12 AMP 
6.70 1S AMP 
7.20 22.5 AMP . 


8 
wet ty v ar} =. 4 DC OUTPUT 
$10.2 $33.30 
44 64 
46.62 


STEEL “a 3 COACHLE FINISH 
x $2 


16 34 
oy 


: AMP 
12 AMP 


x7 
80 2 x 7 x b/ 2.40 
1.10 1S x 7% x 6... 2.48 


2.08 
“storing. aon CABINETS 
$3 x i4x8 -. $4.23 
393 12x 18x 12 7.70 
.08 


New York 


LEEDS RADIO co. 


L New Y« 


warehouse 


Vesey St Dept. A 


MAKE DIM TUBES 
LIKE NEW AGAIN! 


WITH 


PICBOOST 
ONLY 


$495 


Pi(BOOST 


10% Cash with Order 


LMO RADIO co. 


ARCH ST & 6205 MARKET ST 
Philadelphia, Pa 
6th & ORANGE STS Wilmington, Del 
4401 VENTNOR AVE. °* Atlantic City 
1133 HADDON AVE * 
Highland Ave 


Camden, N 


Salisbury 


RU-18 RECEIVER 


Navy 6-tube aircraft 
receiver with 

and antenna input; 
complete coverage 
from 190 KC to 13.9 


| shipping wt.. 
tbs. 


25 
$19.95 
3834 Germantown Ave 
Phija., Penna. RA 5-6033 


McCONNELL'S 
RADIO & TELEVISION NEWS 
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Hal Chase Television 
ice, president of the Association, 
a lot of his time in planning and di- 
recting the Association's 
‘TSA News” has been developed into 
a self-supporting house organ with a 
wide circulation in the tecently 
they launched a “consumer” bulletin 
which is included as a section of “TSA 
News It is available in quantities to 
members for mailing to their 
ers The consume! 
rV-connected 
and is supported 
who advertise in it 

The 


monthh) 


of Chase 


activities 


area 


custom- 
bulletin carries 
news of interest to set 


owners merchants 
Associ: n holds regul 
These are 
room in a 
with members and 
dinne! After din- 
aker usually gives a 
some subject of imme- 
diate importance to service executives 
with the regular business meeting and 
round table discussion of problems fol- 
lowing it Parts and set distributors 
attend these monthly meet- 
ings 

The technical include at 
general clinic each 
year The purpose of the service 
clinics is to permit technicians to get 
circuit information on all standard 
TV sets in as short a time as possible 
Distributors display their latest model 
ind have either factory or dis- 
service personnel on hand to 
circuit individualities with 
technicians 


business meetings 
private 
hotel 

ruests meeting for 
ner a 
short 


held in a dining 


downtown 
guest spe 


talk on 


business 


meetings 


least one service 


chassis 
tributor 
discuss 


service 


TTLB Lecture on U.H.F. TV 

The TSA recently sponsored 
Television Technicians Lecture 
reau’s lecture on u.h.f. TV. In this 
type of lecture the technician is able 
picture of all possi- 
ble installation and servicing require- 
ments that may be demanded for u.h.f. 
reception. It u.h.f. converters 
and how they are applied to present 
v.h.f. receivers. Sample units of most 
converters displayed and align- 
ment procedures are demonstrated for 
the converters that may need to be 
aligned in the field 

The presentation then covers the 
circuitry of the new u.h.f.-v.h.f. com- 
bination receivers and technicians are 
shown what they may be called upon 
to do in servicing these new sets in 
the field. And, since the antenna sys- 
tem may possibly be the most impor- 
tant element in the reception of u.h.f 
programs, either in converted v.h.f. 
sets or in the new u.h.f.-v.h.f. combi- 
nations, an extensive coverage of u.h.f 
antenna and systems requirements is 
included as a part of the lecture 

These technical training programs 
as carried out by TSA and ARTSD are 
planned to conserve a technician's time 
by giving him the maximum amount 
of practical information in a minimum 
of time. 


the 
Bu- 


to get a complete 


covers 


are 


Business or Technical Associations? 
Television introduced a new factor 

in the operation of businesses 

that has made a complete change in 


service 
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Become an ELECTRICAL ENGINEER in 36 MONTHS 


Bachelor of Science Degree — Major in Electronics or Power 


It is estimated by 1955 there will be at 
least two positions for every engineer- 
ing and technician graduate. This col- 
lege offers a tested plan that permits 
you to enter these vast employment op- 
portunities at an early dat Save a 
valuable year through optional year- 
round study. Receive advanced credit 
for prior training gained in the armed 
forces, other schools or field experience 


ENTER BOTH RADIO AND TELEVISION 
12 months or one-third of the B. S. de- 
gree course (Electronics major 

brings you the Radio Technici 
certificate. An added 6-month 
qualifies you for the Radio-TV Tech- 
nician's certificate. Recent develop- 
ments open unlimited opportunities for 
TV technicians and engineers 


course 


THE PROVEN “UNIT CHASSIS SYSTEM" of 
teaching was developed here. It “breaks 
down" the TV set by stages. You learn 
every component of all types and makes 

and are prepared for future design 
changes, including the advent of color 


6 to 12-MONTH TELEVISION SER VICE COURSE... 


trains for good servicing jobs and shop 
ownership in the shortest practical 
time under expert instructors 


Terms open April, July, October, Janvery. 


Over 48,000 tormer students from all 
states and 23 overseas countries. Fac- 
ulty of trained Modern 
laboratories and equipment 


specialists 


Write for free 110-page catalog 
pictorial booklet “Your C 
Occupational Guidance 


48-page 
areer” and 
Bulletins.” 


MILWAUKEE SCHOOL OF ENGINEERING 


NONPROFIT 


FOUNDED IN 
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TOES 


FMEWEST ITEMS! LOWEST PRICES! 
BARGAIN LOW PRICE Z 


FLYBACK 
TRANSFORMER 


{Similar to GE 77J 1) 4 
Reguiar $11.00 list price high voltage transformer 
similar to General Electric 7731 Used for general 
replacement in many sets up to 14KV and with 
up to 19" tubes. Not available elsewhere at our tow 


Att 2.49 


A-1827 
Simpson Model 381 
CAPACITY BRIDGE 
Direct-reading in mil- 
cromicrofarads and 
microfarads; no multi- 
plying factors or intri 
cate switching. Three 
ranges to read 20-5000 
mmf, 0.005-2.0 mfd, 
and 1.0-500 mfd. Com- 
pact bakelite case 
measures only 35% x 


aluminum $27.93 


For 115-volt 50-60 cycles 


Price Slashed! 
(©) 65 MA 


SELENIUM 
RECTIFIERS 


Brand new, famous make 65 ma. selenium 
rectifiers used by servicemen and builders 
Standard replacement for many AC-DC sets 
and other transformeriess power supplies 
Stock up now at our low price! 65 
A-1598 65 ma. Selenium Rectifier Cc ea 
10 for only $5.90! 100 for only $54.00! 
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GUY RING Model GR-1 


Constructed of heavy gauge, gal- 
vanized steel, embossed for extra 
strength. Set screw arrangement 
provides positive fit for all masts 
ranging from 1'/4” O.D. to 2” O.D. 
Complete with installation hard- 
ware. 


Smooth Round Edged Holes 
Prevent Cutting of Guy Wire 


South River Antenna Mounting Acces- 
sories are carried by every leading 
TV Parts Jobber from coast to coast 
Write for your copy of our new 1953 
catalog 
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to the 


ELECTRICAL 
ENGINEER 


or 


PHYSICIST 


with experience in 


RADAR 


or 


ELECTRONICS 


Here is 


THE COMPANY 


Hughes Research and De 
velopment Laboratories, 
located in Southern Califor 
nia, are presently engaged 
in the development and 
production of advanced 
radar systems, electronic 
computers and guided 
missiles. 


THE NEW OPENINGS 


The positions are for men 
who will serve as technical 
advisors to government 
agencies and companies 
purchasing Hughes equip- 
ment—also as technical con- 
sultants with engineers of 
other companies working 
on associated equipment, 
Your specific job would be 
essentially to help insure 
successful operation of 
Hughes equipment in the 
field. 


HUGHES 


RESEARCH AND 


DEVELOPMENT LABORATORIES 


Engineering Personnel Department 


Culver City, 


Los Angeles County, California 


Hughes Research and Develop- 
ment Laboratories, one of the 
nation's leading electronics 
organizations, are now creating 
a number of new openings in 


an important phase of their 
operanions, 


what one of these positions offers you: 


THE TRAINING 


On joining our organiza 
tion, you will work in the 
Laboratories for several 
months to become thor 
oughly familiar with the 
equipment which you will 
later help users to under 
stand and properly employ 
If you have already had 
radar or electronics experi 
ence, you will find this 
knowledge helpful in your 
new work. 


WHERE YOU WORK 


After your period of train- 
ing—at full pay—you may 
(1) remain with the Labor- 
atories in Southern Califor- 
nia in an instructive or 
administrative capacity, (2) 
become the Hughes repre- 
sentative at a company 
where our equipment is be- 
ing installed, or (3) be the 


Hughes representative at a 
military base in this coun- 
try or overseas (single men 
only). Compensation is 
made for traveling and 
moving household effects, 
and married men keep their 
families with them at all 
times. 


YOUR FUTURE 


In one of these positions 
you will gain all-around ex- 
perience that will increase 
your value to our organiza- 
tion as it further expands in 
the field of electronics. The 
next few years are certain to 
see large-scale commercial 
employment of electronic 
systems. Your training in 
and familiarity with the 
most advanced electronic 
techniques now will qualify 
you for even more impor- 
tant future positions. 


How to apply: 


If vou are under thirty-five 
vears of age, and if you have 


an EF 
write to the Laboratories, giving 


. or Physics degree, 


resumé of your experience, 


4ssurance is required that 
relocation of the applicant 
will not cause disruption of 
an urgent military project. 


the complexion of the service industry. 
Prior to the advent of TV it was en- 
tirely possible for an ingenious tech- 
nician possessed of some business acu- 
men, able to get along well with peo- 
ple, and willing to work long hours, to 
make a pretty good living out of serv- 
icing radios. Not much equipment was 
needed for radio service work since 
the characteristics of the conventional 
a.c.-d.c. circuits were so well known 
that almost eighty per-cent of the jobs 
could be completed without the use of 
even a V.O.m. 

TV changed all that. Larger chassis, 
more tubes per set, multiple circuits, 
bulky picture tubes, and on the job 
servicing, plus a number of other fac- 
tors, made it necessary for the opera- 
tor of a TV service business to get 
familiar with work planning, organi- 
zation of time, and adequate record 
keeping. The need for precision test 
instruments, trucks, larger stocks of 
tubes, parts, and supplies add up to a 
substantial investment 
dom be carried by the income from 
one man’s time. So the TV service 
business man has employees and all 
of the attendant responsibilities of 
keeping his help profitably occupied 

TV service adds up to a tremendous 
dollar volume business. This attracts 
the attention of men who are not nec 
essarily TV technicians They are 
basically business men who know that 
good management can operate any 
business at a profit where there is 
such a large and growing market for 
the needed service 

Successful TV service operators are 
businessmen primarily) 
interests are in selling service 
ing costs of operation, watching in- 
ventories, and planning the work of 
their employees to make a profit from 
the labor they are buying 

These men need service business as- 
sociations. They need to know thei: 
competitors in the business 
They need to with their 
iegitimate competitors to discourage 
practices that are both unprofitable 
and not in the best interests of the 
owners of TV sets. A good trade as 
sociation can actually create more 
business in any given area through 
programs of user education. 


that can sel- 


whose major 


reduc- 


service 


cooperate 


Technical Associations 

Then there are many thousands of 
men employed in servicing who are 
mainly interested in the technical 
phases of the business. Lots of men 
now engaged in TV receiver servicing 
do not aspire to own their own service 
businesses. They prefer the technical 
side of the business and would rather 
work as a top technician in a good 
service organization than run their 
own service businesses 

These men prefer to belong to tech- 
nical associations where they can dis- 
cuss circuitry and technological ad- 
vances with their fellow technicians 
We should have more such associations 
in the industry. Perhaps they could 
be termed ISE—Institute of Serv- 
ice Engineers. In large cities techni- 
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| cal service associations should arrange 
themselves in small groups so that 
members can meet regularly at a cen- 
tral point close to their homes. Per- 
haps twice a year the entire city 
association could sponsor a big meet- 
ing in some central location to hear 
an outstanding lecturer or plan a 
service clinic that would feature dis- 
cussions of the important technical 
developments or servicing problems 


Service Industry Identification 
A common complaint among 
shop operators is that manufacturers 
are not interested in the problems o1 
welfare of the independent service in- 
dustry not true for the aver- 
age manufacturer realizes full well 
that a financially successful 
servicing industry will provide a 
healthy, stable market for his product 
It is equally obvious that a manufac- 
turer cannot get enmeshed in the 
problems of the industry with- 
out getting involved with laws 
that tell him to keep his 
other people's business 
The independent 
has several unused “tools” available to 
it that would lift the entire activity 


service 


This is 


strong 


service 
some 
nose out of 


service industry 


to a 


much higher level of importance 
in the industry. The most important 
of these lies in the way you 
ordet parts, and supplies from 
your jobbers. How often do you speci- 
fy the brand you want when 
you order parts, or supplies? 

How important are in any man 
ufacturer’s “chain of distribution’? If 
you do not order your tubes, parts, and 
supplies by brand name—and insist on 
getting the brands you order—-you are 
not important at all. You are merely 
a small part of a mass market for 
these products. Your parts jobber is 
the key man in the manufacturers’ 
chain of distribution because 
lects the brands that you accept with- 
out question 


tools 


tube s, 


names 
tubes 


you 


he Ssc- 


Consider this: If you order fifty 
tubes from your jobber and accept any 
brand that he supplies, you as an indi- 
vidual mean nothing to any individual 
tube manufacturer. 

But suppose you specified a particu- 
lar brand when you ordered tubes 
and insisted on getting that brand 
Then you become very important to 
that tube manufacturer because your 
preference for his tubes has placed 
you on his sales team Your jobber 
will become important in that 
manufacturer's chain of distribution 
because he knows that if one jobber 
will not or cannot fill your order for 
his brand of tubes you will go to some 
other who will. You become 
a very important factor in that manu- 
facturer’s distribution chain 

The independent servicing industry 
would increase its importance im- 
measurably in the manufac- 
turers if every service shop operator 
would specify a particular brand on 
all tubes, parts, supplies, and acces- 
sories he orders from his jobber—-and 
would insist on getting the brands he 
specifies. —W- 
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i ted 
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equipment and the listener. The gen- 
eral relationships to observe are that 
phase shift and subsequent mixing 
tends to lower the apparent frequency 
of transients and asymmetric wave- 
forms and if the phase rotation is 
greater than 90 degrees will tend to 
suppress waves. The opposite 
relationship is when phase shift, in- 
version, and mixing takes place in 
which event the apparent frequency 
of transients and asymmetric wave- 
forms is increased for phase rotations 
of less than 180 degrees Likewise, 
sine waves will tend to be suppressed 
in the case of phase rotations of less 
than 90 degrees 

As mentioned earlier, the effect of 
phase-shift mixing is generally to in- 
crease the 


sine 


ratio of transients to sine 
waves in the reproduction. In addi- 
tion to some of the previously men- 
tioned advantages this effect may 
cause reproduction with greater “pres- 
ence,” apparently due to the fact that 
transients stimulate individual 
resonances to a greater degree, an 
element apparently recognized 
by a listener thoroughly familiar with 
his particular acoustic environment 
Nevertheless, the reproduction of a 
signal having a high transient-to-sine- 
wave ratio usually means that the 
peak power handling capabilities of 
the audio system must be considerably 
greater than that of a system han- 
dling continuous wave trains in order 


room 


easil 


to present the same apparent loudness 
level to the listener. Likewise other 
problems may present themselves, 
such as an interesting form of distor- 
tion which the author characterizes 
as “demodulation distortion.” 

In considering speech or music it 
should be realized that the various 
wave trains tend to produce a modu- 
lation envelope. which can be pro- 
duced either by a tone of constant 
pitch or by a combination of unrelated 
frequencies. Usually these modulation 
envelopes vary from a few cycles-per- 
second on up into the audible range. 
If nonlinearity or rectification is pres- 
ent in the audio system, such as might 
be caused by second harmonic distor- 
tion in an amplifier stage, then the 
envelope components will tend to be 
demodulated and will appear in the 
output as a spurious low frequency 
tone In the case of a phonograph 
pickup having a serious ringing res- 
onance, even in the ultrasonic region 
the effect of demodulation distortion 
will be to introduce spurious noise 
components of a frequency dependent 
upon the amplitude of the exciting 
transient and the consequent duration 
of the ringing envelope. The cure for 
these effects is, of course, low distor- 
tion circuits, however, it is of interest 
to note that if nonlinearity is present 
in the loudspeaker system the use of 
tweeters and woofers with low fre- 
quency acoustic cut-off may help to 
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reduce this effect although other symp- 


ation oa tn “ eo ; 49 
wm of tre ms oc ee Soe lie whpcan\hearlihe ilference 


rapidly damped wave trains, such as 
might be produced by the phase-mix- e 

ing technique, demodulation-distortion , VAAL _, aaa a 
components will tend to occur at a : 
higher rate than in a signal contain- in the subtle shading of a piano .. 
ing wave trains of fairly long dura- : in the clean brilliance of violins, 
tion. Similarly, loudspeaker hangover 
may represent a greater problem due 
to the increased intensity of the tran- 
sients ; the roundness of a clarinet 


the purity of a flute. Your ear detects 


the sweet mellowness of cellos, 


In conclusion, it appears that con- yes, even the iridescense of « lashing cymbals. 
trollable phase-shift mixing in repro- 
ducing equipment has a number of . 
unique advantages in securing the its dynamic energy adds a flood of color 


And, as the symphony sw ells to crescendo, 


best possible sound. This technique to your musical canvas. 
can be used for corrective purposes in 

obtaining greater clarity of reproduc- For those who can hear the difference, 
tion either in the original signal, in these are the elusive pleasures 
the audio equipment being used, or in 
the acoustic characteristics of the lis- 
tening environment and appears to . 
achieve some of the desirable charac- These are the thrilling 
teristics found in live listening or two- new listening experiences that 
channel binaural reproduction The 
ability of phase-shift mixing to greatly li ) 
affect transient-to-sine-wave relation- you use quality components by I ickering. 


that often remain hidden 


in the grooves ol fine rec ordings. 


are released for your enjoy ment when 


ships as well as altering the apparent 
pitch of asymmetric sounds likewise PICKERING 
suggests the need for a re-evaluation 5 and company. incorporated 


of many audio practices, circuits, and 


reproducing components. In the au- Pickering High Fidelity Components are 
thor’s experience it is possible to ob- available through leading Radio Parts dis- 
tain improved clarity and quality of tributors everywhere; detailed literature 
the reproduction of indifferently good sent upon request. Address Department C-1 


audio equipment through use of the Occanside. L. 1. New York THLE TLL 
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acoustic phase mixing alone, inasmuch 
as multiple-path sound reproduction 
tends to allow the _ phase-sensitive 


New Standard 
properties of the auditory apparatus EVERY Guaranteed Brands 
to be used by the listener, a situation $1.00 6AJ5 $1.9 


. 1.10 
not found when listening to the direct oB2 1.40 


output of a single radiation source a RADIOMAN Oc3/va108 
Similarly, the experimenter will un- Ht 

doubtedly find that phase shift mixing 
represents one of the most versatile 
and interesting techniques of varying 
the characteristics of an audio system. 
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- (Suburb of Chicago) 
of the November issue ("4 Problem Pre- Please BUSH my FREE copy of “How to Simplify 
Radio Rep@irs.”" 


amps”), a 1 megohm resistor was omitted 
from the diagram. It should be inserted 
between the grid of the second half of the 
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fields of practical design and application. They Siccheanie Geetalty Sancty Compare os nen nue ee 
provide you with a complete and dependable Electro-Voice Incorporated N Rider, John F , 
encyclopedia of facts Esege Sales ‘ Khinehart Books 82, 116, 1236, 
Espey Manufacturing Company, Rohn Mfg. Company 
Incorporated Rose Company 


ES 


5 Volumes, 3872 Pages, 2770 Illustrations. 
Eastman'’s FUNDAMENTALS OF VACUUM , 
Falr Radio Sales 


TUBES, 3rd Edition Federated Purchaser, Incorporated 
Terman's RADIO ENGINEERING, 3rd Edition. Feiler Engineering Company 


Everitt's COMMUNICATION ENGINEERING, Fisher Radio 


Sams & Company, Howard W 92, 118, 
Sancame Electric Company 
Sanett, Bob 
4 Sarkes Tarzian, Ine 
- Franklin Technical Institute = 
2nd Fdition Frenchy Radio Manufacturing Company ——_ te ay Company 
Hund's HIGH FREQUENCY MEASUREMENTS, Simpson Electrie Company 

2nd Edition @. B.. Mhectrentes South River Metal Products Company 
Henney's RADIO ENGINEERING HANDBOOK, Garrard Sales Corporation ‘a - —{- + f 4—- 

4th Edition General Electric i Stanfeed Barsies ree 

. = : F s 
pS — a ee Star Electronics Distr., Inc 
SEND NO MONEY Geayburne ( orporation 5 Steve-El Electronics Corporation 
—— 4 Stevens Walden, Ine 

Creenlee Tool Company Sun Radio & Electronics Company 


Special Low Price—Easy Terms Supreme Publications 


Electric Products 


On this special offer you get this Library tor eg | Cymeane 
_ 2, < , rvey o ompanys 
$37.50, instead of $43.50. You save $6 vs and th Company 62 
may pay on casy terms Mail coupon below to Henshaw Radio Supply . : 
. » Mee > . p » Communications Institute 
exainine the Library FREE for 10 davs. No Hickok Electrical Instrument Coy. Sclecidlem Wintecials Geepecaiion 
Obligation. These books are recognized as Hughes Research Labs. Terado ( 


: a Transvb 
standard works; you are bound to need them Hytron Radio & Electronics Company Trio Mfg. 


or 
So take advantage of this special money-saving Triplett Electric 
offer. Masi coupon at once Indiana Technical College 3: Tri-State College 
Instructograph Company 
ewe @@@weew ee @ @ ee eS eS = “ International Correspondence Schools 
McGraw-Hill Book Co., Dept. RIN-1-53 \ 
| niversity Loudspeakers, Ine 
327 West 41st St., New York 36, N. Y. | BUD. Seestevtusien Commate ‘4 
Send tor ro days’ FREE cial, the RADIO ENGINEER- ee « Co y : 
ING LIBRARY. If not satished I will return books. Orher dersey City Technical Laboratories 88 V & H Radio & Electronics 
1 wise I will send $7.50, plus delivery charges, then, and $6 ! Valparaiso Technical Institute 
1 a mooth for 5 months. (Reg. price $45.50; you save $6 Van Nostrand, D. 
| Kelsey Company : Van Sickle Radio Supply 
I Name Klein Company, Manuel : 


thru 


United Technical Laboratories 


Waldom Electronics, 
Home Address | Lampkin Laboratories : Western Electronics Company 
RTN-t-53 1 Pointe Plasc id Corporation ; Wholesale Radio Parts 
" City & State Electronic Laboratories, Ine World Radio Laboratories, 
. : ‘ leeds Kadio Company 
We'll Pay Delivery Charges if you enclose $7.5 , Leotone Kadio Company 


tee et Payment WEES: coupon, Same conus priveegs » Luther, Otto YMCA Trade & Technical School 
on u reftune 
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154 RADIO & TELEVISION 


Rate 50c per word. Minimum 10 words 


RADIO ENGINEERING 


COMPLETE radio, electronics theory & practice: 
television ; broadcasting ; servicing; aviation, ma- 
rine, police radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind 


SALE 


BC 348R converted for A.C. New condit 
$169.50 w. ¢ Haigh, 621 Central 
Orange, N. J 


F.O.B 
East 


s of Antennas f Amateur 
bing Willard Radcliff, | 


DIAGRAMS Radio 


! 
t price 
enburg, Mas 


WANTED 


AN/APR-4 ther APR 
IE ARC ARC-3 ART 
plus ; Tube nuals, Lat 
ribe e in first. lette 
« ite 


WANTED Federal type 101B 
ringers Signal Corps type TA-3 
Radio & Television New 1s N 
Chicago 1, Ill 


WANTED 
Box 5 
Wabash Ave 
WANTED 
IF, 1CT DT 
348, BC-221 


RTA-1B, AN/APR-4 
St., Philadelphia 


Lectroni 


ALL types of receiving 
Surplus receivers and 
Electronics Co., 168 Washingt 


CORRESPONDENCE COURSE 


ELECTRONIC Draftsmen— Ma 
diately by Defense Agencies 
cellent pay Pioneer Radio 
original and exceptionally 
ence course to qualified aml 
women Details free. C.R 
368, Silver Spring, Maryland 


MISCELLANEOUS 


COLOR code chart ind capacitor 
code ever used (to ; ‘ tamps N.8 
Brown A-sociates, 5522 Merrimac, Dallas, Texas 


SPEAKERS repaired, wholesale price 
workmanship Amprite Speaker Service 
8t., New York City 7. 


guaranteed 
70 Vesey 


RADIOHAMS help Ham. Old RADIONEWS ex- 
change Macao Vie Postbox 354, Macao. Silva 
exXU&SSL 


DESIGN, construction, Wheatstone 
Construction data electronic multitester, $1.00; 
particulars free Technological Developments, 
475-P Fifth Ave., New York 17, N. ¥ 


January, 1953 


Bridge, $1.00 


imc ects ater" 91,08 | 


1000 Ke mounted erystels $2.95 ; NEW YEAR | 20 wott PP 616 output transformer, 


SPECIALS 


| shielded upright care. ---.9 100 


ZA BAND PASS FILTERS, 60, $1.25 


90 or 150 cy. each. 


OIL CAPACITORS 


236VAC $0.95 


2 
3 
2 
7 
is 


100 
300 MA CHOKE, 70 OHMS, 2 


insulation, new $2.99. $25 00 
: 
cccece 


V1sV POWER SUPPLY KITS 60 cy 
sadn a. x8 MPD 600 $5. 95 


ANS cA DOR 7T40ve 
none . Fit 


HOKES 


CAPACTTORS on. “$12. 50 
115V POWER Yoram 60 2 
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‘Tisv ‘Filamen. TRANSFORMERS 60 cY 
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° . 


eceesteccFs 


44 


> 


r 
I 
I 
| 
I 
| 
| 
! 
I 
I 
I 
| 
I 
I 
I 
l 


Live Music vs. Recorded Music 


excerpt from Wall Street Journal 
front page, Oct. 30, 1952 


. The Audak Co., has on 
hand one of Toscanini’s NBC 
violinists and a cellist from 
the New York Opera, both 
playing instruments made by 
the renowned Stradivari. In- 
termittently they put down 
their bows—and the music 
is carried on by a phonograph 
recording made by the same 
musicians. The switch, to 
most listeners, is not dis- 
cernible .. .”’ ete. 

waited in line for 
ng. first-time-in-mu istory, per 
torr e. The audier ould not t 


was playing, the 


CHROMATIC 


Il which 
artists, or the AUDAX 


DIAMOND reproducer. 


Hear, for yourself, how near to perfection the 
AUDAX CHROMATIC DIAMOND pickup 
plays the modern discs. 
Convert your POLYPHASE 
with a replaceable Audax CHROMATIC 
Diamond Stylus. now available 
at your dealer. 


AUDAK COMPANY 
500 Fifth Avenue Dept. C New York 36 
Fine music reproducers for over 25 years 


1N34 GERMANIUM DIODES 
10 for $3.95, 100 for $35.00 


HEARING AID TESTER 


DYSONIC hearing 
a 


submin 


ald tester, tests type 503 505 


attlerios, cords Com 
~~ gM 0 IMA er 


“tube “socket (ste, $12.95 


SIGMA SENSITIVE 
rized oc 000 oF 


SPT 


POCKET MULTIMETER 
SUPREME pe q 


) ohm / 
‘ st 


ve ' tr 
PREM} Z “ at s Meas VIM 
, ple 


Price each ® $14. 95 


New SLACK 
“12 


ZA GLIDE PATH ancsiver 
CRACKLE SiLwmonwe CA x7 
< 


TY COLOR ADAPTER 
of pres TV sets to re 


FUSES 

aa 100 30a 
3AG sio-blo 100 
4aca 100 


2.451008 


2€24 $2.49 
3629 9.95 


POLY TECH 


Dept. A-3, 919 Bewsen St.. New York 
end for Bulletin 
murray Hill 6-2680 


GET INTO ONE OF THESE 
GREATER OPPORTUNITY FIELDS 


Electricity o. 
Radio- 


'\ Television 


TRAIN IM THE GREAT SHOPS OF 
fr OLDEST, BEST EQUIPPED . 


SCHOOL OF ITS KIND IN U. 5 4 
Come tothe Great shops of Coyne in Chicago. Get 
wactical trainin g in TELEVISION—RADIOW— 
fCLECTRICITY — ELECTRONICS — vital in 
Defense Program. Prepare now for a better job in 
Industry or higher rating in Armed Forces, 
Agoroved for Veterans—finance plan—en 
w, pay most of tuition later. Part time em- 
ployment service while training if needed. Special 
tuition plan for men of Draft Age. 
FREE BOOK ‘ lip coupon for Big Free Illus- 
trated Book. No obligation. No t 
salesman will call. Act N¢ W. 
8.W. Cooke. 


COYNE 


ELECTRICITY & TELEVISION 
RADIO & REFRIGERATION & eLecTRONICS 


r]-"—— = — — ee 


i ow, COOKE, Pres. 


500 S. Paulina St., Chicago 12, ili. Dept. 13-854 
Send FREE BOOK and details on 
1 0 RADIO-TELEVISION O ELECTRICITY 


I 
NAME 


| | ADDRESS 


SELENIUM RECTIFIERS 


POWER TRANSFORMERS 
We specialize in Rectifiers “ + BY 
and Power supplies to yor 75 ond H 7 re ou si3 ot v 
pple your ts7 98; 2 tor sie os Variab ys < 
apecifications. Immediate de roodver (OWA, 795 80 md c 
. . ins n 


4A . by A 
19400 THAT'S A Buy ing Kastner Hyper ee aan 
DYNAMOTORS esover Jooma n HHO" locomotiven, 
r 3 soov" seaia: ALA < 
ibir ty 2x2 ‘ st 
saover S10MA, SA0veU 2ime 2 TEST EQUIPMENT 
; 6 et ia J t AC 


Mode! 103 
‘ n VOM 


= 
Senegen~ weds 


: a tw He ! 
1.5 $10.95; 2 for "$20 00 


ica 


veneer 


Postpaid $17.49 
VARISTOR & AUDIO to a0 
COMPONENTS 


D-9 7066 mf 


MRS 
; 4-—-21.4Volts 12 Amp$10 +4 ich gre : a 169 
6 $i a wy ao +3. +4 . 1 ft Pulse : 25n a ‘ : 2 TELEVISION ANTENNA 
18V 12Amp ; ll y+ a tee ; yma or , 2K Tv CONICAL ANTEN 
3 0 ' . M r 
BATTER ct ridge Rectifier mpute i ! mm $1.25; 2'for 1.98 | New. “onl 
J i 1 « f , rus . yrna r ww mm! 
% Y “crane RET R & robot circuits, als = Dubi-Stacked Conical Array 
Replace your old inefelen estern & entos RELAY SPECIALS -h BP AS 
with new Selenium 7 krectaL $13.78 utp mer ed 115V/60Cy | Brand mer 
, ent : t } $2.75 
TOGGLE SWITCHES Oval ~ My & 5 ' : Mi ©. 115V /@0cy TEST CORDS 
HKLT CSD Tas . , { $3.75 | Precision Feeier 
' ate? 5.49 " Gauge TLia7 I 


HON Jock r : " A CT 
AHH HKLT CSD Volee Cs oan 6 For $5.00 
+ Electric DPDT & SPNO DC, 10 A Contacts 
t t pe $2.98; 4 for $10.00 : 
Grid, Line to Line, & Line to Grid FILAMENT TRANSFORMERS Test ‘Leads 
6.3V 15a 98 6.3v .6A a 


to 
Special 49c; 10 $4.49; 100 $25.00 


NEW 
6 for $5.00 
t ' 


2.Sv 2A .2 for 


i 
24v Ga 1 4 . ’ 
Circuit BREAKER FUSES ONE YEAR ore PICTURE TUBES 2.5vet /10Amp 28 ‘cx " Foot. Line « ' Rubber 
USH To oes Avit 3.59 ‘ 2 for 9c 
SV 2A. 6V (3A 2.25 v6 95 ‘ Foot. Ts . @ (2 A r « 
SV /60A 13.98 SV /1LISA Attached 2 tor 98« 


PLATE TRANSFORMERS HIV PHOTOFLASH KIT 
A clu 
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49 is. Foot Eexte 
on I ! 
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ach $1.69; 10 ¢ ‘Sis'oe —_h 4 -. - , - en 
sa © * om Toggle Sw Grkrs, 8 toe ~ . = war ‘ v conde ’ TV WAVE TRAP Recs fer 
71 to for $s ‘os lm datins o - > é i 1 ’ >- ECIAL 


~ CONNECTOR ‘AND CABLES “eI ube, defective meta Saloped printed | . Mt ; guia LO-VOLT Thr KIT 
‘ae 


is required Postpaid Include 
Watt 


“TAB TESTED 

& GUARANTEED BO Watt See. 
ABLE per Wt. PRICES SUBJECT TO CHA xtra mp Holders W/8 
rthe FOR COMPLETE TUBE ListinG | Coral $39 etre Welsers Wis 


64 
se 
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50c; 


300 Onm all copper tele on 
100 ft. $i 49; 1 ™ ft. 


HELIPOTS 
Precision rptgactometere 
800 Ohm, 10 Turn is 
« ' RBOOAT 
10 Turn 
e IKA 


aT 
o2 
a el 


° 
o4ee8 
WNNNNG OER 
aun 
porerere>-) 
On 
©80 
444 


$7.98 
Ty 


ore: 
NOS DP 


2000 Ohm 
2KAZ 


-nne on 
Te ee ee er 
Lal 
ce 


$000 Ohm, 10 Turn, 0 
20,000 Onm, 10 Turn 
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plane shutters & accessories. We Buy I 
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| PHOTOFLASH Capacitors | 


330VAC 1500VDC | t't 
330VAC 1500V0C ter t 


a 
HPPHPOPDPSOSIAPIPSOOND 


Imagre-Cr 4 oe itensttivity 

simplified de » 2 Willem ite 
ecreen—-Hesolution » 350 line /in 
Complete data 


“M@aCO 


Ld 
VNZOe4—s ~*& Bee 


Sassene 
~weccu 


IBOOVOC 3SMA, Lsin 
Transformer Rectifiers 


t 
t't 
ocke . 
vistors, Capacitors and Diagram 
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oe 


330VAC 1.5KVDC Int. 29W 
98; 2 for $11.95 


anuee 


KITS AND COMPONENTS 
Stectrolytics | Anstd 
Co rs & Sathtube 
Shaan” cres Yert Integrator 
LCNDSEK only 3 LEADS ; 
pisc “CERAMIC 2% .004MFD,/600V 
WR Magnifier & Conder io 4 
Sliver & Mica Crders 
Controls, 
jesistors, & 
Vitreous 
t 


2x. 44MF DO. Total BAMFI 2 
Units bqu _ F ba os seovac 3uvoe 
Intermitter Ss» 7.49 


NOCRRVE ROMA COCVRY 


8338 


‘<4 GQ ~~ 


Seen revenues 


OCVenoe 
REGOREE 


» aP 
Siug & Screw 
std, w Insert 
Ceramicon Crders, Asstd 
Resistors, 2 A al 


Drill Set © 
ened & Temperes a 
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! ‘ n Plas 
39c; 3 for $1.00 
" Plastic Ha 


oe 
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sovoeonnconos 
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° 
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STORAGE BATTERIES 
36 Volt WILLARD Mir ‘BRAND 
+ fy Raul 
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(4) 36V. BHATT. ¥ 

2V 20AH Willard 
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Acid is Shipped in Bottles, R’Exp only 
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PAA SOAPS ABOFABOEPwUGUSOSSOws 
-oaeuwe 


Ball Pens Red & 
Ball Pens Drafter 
CONTACTOR | 
CRITIC 
Reavy. Duty Elect 
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Severe wssnow 
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v1 Gt Del ered 

METER SPECIALS $29.98; 4 for $99.00 

O-30VOC Aircraft Type Be Money Back Guarantee 
as Illustrated $1 : {Cost of Mdse. 
O-150V Weet ‘ a THAT'S Min. Order F.0.B. 

’ 0-60A0C 268; A A ‘Shpg. Charges & pes Dep. 

“AR j Tubes Gtd. via R-Exp. only. 

30 °S Shu ctis So ‘7 » iT BUY BUY Prices Subject to Change 
cater s Without Notice. 

o'sma JOC Tuning ‘Meter, ‘Gr 111 LIBERTY STREET NEW YORK 6, N. Y., U.S. A. pione Rector 2-6245 
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DEDICATED TO YOU! 


This great new F/JZZ 
FACTORY... these NEWEST , 4 
j E/LG INSTRUMENTS... 
YOU made them possible with 
CONFIDENCE in EICO. We ; ipod 
with all our power, produc 


service-wise, to continue 


trust in us. 


NEW VOM KITS and im 


LABORATORY PRECISION AT LOWEST COST 


wE/ICO" New Mode! 565 


20,000 Ohms’ Volt Multimeter KIT $24 95 


£/CO New Model 555 20.000 Ohms 


Volt Multimeter KIT $29 95 


ONLY E/OO GIVES YOU ALL 
10 E/COONOMICAL FEATURES 


New Mode! 536 
wE/ICO" 1608 Chens/Volt Multimeter EICD New Model 566 1000 Ohms /Volt Multimete 


KIT $12.90 $1490 w 75 Range 


large 4 400 va mete 
e 31 full scale ranges 


* DC/AC Volts: Zero to 1 roe a or “Ranges. soengnatn sete 9 
© DC AC Current : ; 

e Ohms 

e 6 DB Ranges 


® Large 3° 400 va meter 

e+ . ‘ 

EICD New Model 526 1000 Ohms Volt Multi 
meter KIT $13.90 v 


ELECTRONIC INSTRUMENT CO., Inc. 84 Withers Street, Brooklyn 11, New York 


MALLORY U H F CONVERTER 


The Mallory UHF converter is right for all vour TV customers 
because it can be used with any TY set...in any UHF broadcast 
area. And it’s easy to install—no adjustments or connections to 
make in the TV set . . . just connect power lines and antenna leads. 


These Mallory features mean real customer satisfaction . . . real 
sales for you in the new UHF market— 

®@ Reception of all UHF channels 

* No sacrifice of } HE channels 

® Built-in UHF antenna 

@ High quality picture definition 

® Fast, easy installation 
No larger than a small portable radio, the Mallory UIE converter 


is precision-built for long, trouble-free service. Get complete details 
today on the Mallory U HF converter from your Mallory distributor. 


P.R. MALLORY & CO., inc., INDIANAPOLIS 6, INDIANA 


